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PEE F AC E 



Fob a series of years^ previous to the organization of the present 
Survey, the late Dr. Gerard Troost, a gentlemaa of high scientific 
attainments, occupied the position of State Geologist. We had in- 
tended to give an outline of the results of his observations, but we are 
reluctantly compelled to defer it to a future occasion. His reports, 
however, have been published, and can be referred to if necessary. 

In February, 1854, the General Assembly passed an Act creating 
again ^^the office of Geologist and Mineralogist of the State,'' '^said 
office to be filled by the joint vote of both houses of the General As- 
sembly.'' It was made ^' the duty of said Geologist and Minejalogist 
to commence and carry on a geological and mineralogical survey," 
^^ with a view to discover the order, relative position, and comparative 
magnitude of the several strata or geological formations within the State, 
and to discover, analyze, and assay all beds of deposits 9f ores, coals, 
days, marls, and such other mineral substances as may be deemed use- 
ful or valuable, together with such other duties as may be necessary 
to make a full and complete geological and mineralogical survey;" 
^^and to make a report to the Legislature which shall meet next after 
his election or appointment, of the progress of such survey, accompanied 
with such maps, drawings, and specimens as may be necessary," etc. 

Soon after the passage of this Act, we were selected to fill the office 
thus created, and immediately upon the reception of our commission 
from his Excellency the Governor, entered upon the task assigned us. 
At the time of our election, we were prosecuting our professional du- 
ties in Cumberland University; these, however, being temporarily 
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placed in the hands of Professor B. C. Jillson, our whole attention has 
been devoted to the Survey. 

Including excursions made during several years previous to our 
election, the results of which are freely given to the State, we have 
visited every county, and some of them two or three times. Our object 
has been to make out first a satisfactory reconnoissance. 

The following Report is but an outline of the facts collected and 
the work accomplished. Our limits have compelled us to postpone 
for a final report many things which we desired to introduce. 

We offer no apology for any defects that may be deteeted. Our 
task has been an arduous one, and the means plaeed at our disposal 
for pi'osecuting it very limited. We have been compelled to work 
without assistance, except where it has been gratuitously afforded us. 

We take this occasion to add, with reference to the future, that it is 
very desirable that at least a small appropriation should be made, to 
enable us to employ some one to assist and accompany us in our ex- 
cursions. It would greatly facilitate and hasten the work. We shall, 
however, in any event, though it may be under difficulties^ faithfully 
carry Ofi the Survey as far as the means given us will justify. 

The map which accompanies the Beport has cost us much labor. 
We trust that it wiU be found both useful and, under the eireum- 
stances, satisfactory. Its general features will be found to be correct, 
though we by no means present it as a perfect or final Geological Map 
of Tennessee ; this would imply the completion of the Smrvey. Here- 
after, in other editions, we shall aim to add to it, make such changes 
as may be found necessary, and in every Way render it more complete 
and worthy of the rich geological and mineralogical field we occupy. 

We are under especial obligations to Dr. G. A. Proctor, State 
Assayer, for data used in the construction of the Map of the Co}q>er 
Mines. Mr. T. H. Callaway assisted us also in making out the pro- 
bable continuity and range of the veins ; the courses, etc., given, must 
however, for the present, be taken as approximations. 

Our thanks are due to Professors B. G. Jillson and A. H. Buchanan, 
of Cumberland University, as well as to Mr. D. Cook, Jr., of Lebanon, 
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for assistance rendered in the construction of the map. To Prof. Jill- 
son we are, in addition, under great obligations for kindly accompany- 
ing and assisting ns during a long excursion through East Tennessee. 

Thq wood-cuts in the Report were executed by H. Bosse, a skilful 
artist of Nashville. 

In conclusion, it affords us much pleasure to acknowledge the 
hospitality that we have universally met with, and often the valuable 
assistance that we have received from our fellow-citizens throughout 
the State. We hesitate to mention names, for fear we may omit some 
whose kind attentions we have experienced. We must be permitted, 
however, to acknowledge the kindness of the following gentlemen, in 
addition to those of whom we have spoken in the body of the Report ; 
for especial favors our thanks are due to Mr. William Allen, of Smith, 
Col. Wheeler and Mr. Robert Morrow, of Campbell, many gentle- 
men of Knox, Gen. Sam Millegsn, of Greene, Dr. John P. Chester, 
Hon. John Blair, Messrs. A. J. and B. L. Blair, Br. A. N* Harris, 
Mr. C. Meek, and Mr. I. Murray, of Washington, C. W. Nelson, Esq., 
the Messrs. Carter, Messrs. L. W. Hampton and Elijah Simerley, of 
Carter, Mr. G. Moore, of Taylorsville, several gentlemen of Sevier- 
ville. Dr. Gillespie, of Maryville, Col. Asa Watson, of Montvale, 
Messrs. Welch and Harris, of Tellico, Dr. W. W. Morris, of Jasper, 
Mr. McNealy and Dr. J. M. Larkios, of Charlotte^ Dr. E. B. Haskins^ 
President W. M. Stewart, and other gentlemen of Clarksville, Senator 
A. P. Hall, of Benton, Dr. John S. Pearson and other gentlemen of 
Memphis, Professor H. A. Gwyn, of Hardeman, Mr. Thomas Combe, 
of McNairy, etc. Most of these gentlemen accompainied us on local ex- 
cursions, travelling with us often twenty, thirty, and even sixty miles. 
To all our iron-masters with whom we came in contact, we are much 
indebted for valuable information, and for the characteristic hospi- 
tality we always met with at their hands. There are many others from 
whom we received favors, and to whom we are deeply grateful. 

J. M. SAFFORD. 

Lebanon, Tenn., ) 
February Itt, 1866. j 
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CHAPTER I. 

INTBOIXITOTOJRY. — rSA GBOLOaiCAIi 8UBVBY» 

1. lU obJecU and utility. — ^As some of our friends may be imin- 
fonued in regard to the nature of the survey, we think, perhaps, it 
wilt b^ acceptable to giye, at the outset, an outline of the objects pro* 
posed, and the practical benefits aimed at. We have, therefore^ 
specified several considerations, to which we invite attention. Among 
them, the two following are eminently practical and important, and 
are leading, objeqts in the survey. 

First. The development and the elucidation of the mineral wealth 
of the State. 

Secondly • The development of the agricultural resources of the 
^ State; the thorough examination and classification of its soilsy with 
reference to their improvement and greatest production. 

2. In regard to the first, the great points are: to discover and 
develop mineral resources, that are, as yet, unknown ; to trace out, 
through their length and breadth, valuable beds, strata, and veins of 
all sorts, now, in many cases, known only at single points^ and thus to 
extend the resources of these single points over a long line of country. 
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reaching, it may be, tlirough half a dozen counties ; — for example, 
starting from an isolated opening of coaly or marbley or galenUy or iron- 
arey to trace the strcUum or vein ,that affords it, through its entire 
extent, and thus to lay the way for a long line of such openings. 

3. Another point is, to indicate the best methods for making practi- 
cally available all these geological and mineral products in contributing 
to the interests of our citizens, mA the wealth of the State ; this we 
do, by pointing out sites suitable for furnaces and fc^rges, localities 
favorable for economic mining, points for the opening of coal-banks, of 
millstone and marble quiurries; by indicating the utility and market 
value of this product, and the mode of using tW ; by determining the 
relative worth and the qualities of the different coals, ores, mineral 
manures, building materials, etc., through the means of chemical 
analyses and experiments, thus e^abUng B9 to select the best, and to 
aasign each to its specific use. 

All these the sanrey has doBfi^ and i» ««|)aUe of doing far more 
extensively. 

4. Another collateral and important point is, to make out and 
present, in a satisfactory form, a full account of what W6 already 
know and are doing with reference to our mineral wealth, in order, 
thereby, thiit capitaHsts, abroad and at home, may become informed 
and assured of its real value. 

Statistical information has a great influence, not only upon the credit 
of the State, but in giving direction to capital unemployed and seeking 
investment. Such information is a great index, marking the road to 
the regions that promise most. 

How is it with reference to Tennessee ? Are her colunms in iSie 
mineral statistical tables of the country a fair representation of her 
actual resources, or are they vague and worthless? Let us see. 
' 5. The author of the only standard work on the coal and coal-trade 
of the United States,* complains greatly of the meagre statistical 
information he has with reference to Tennessee, and excuses his short 

* Statistics of C^al. By R. C. Taylor. Second edition i reyised^ and brought down 
to-1864, by Prof. 8. 8. Haldeman. 
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juitice by sayiog tbat, ^^ It is evideal; ihat; ixmcli remains to be done in 
Tennessee, in tbe way of geological elucidation, and the derelopm^ 
of tlie coal and iron of the State." 

We met late^ mth an article fr<»n a distant State, in which the 
ftathor thought it necessary to prpye laborioosly — as if there could be 
4oubt about it — ^that cool does really ocKmr in our Cumberland table- 
land, which "will jMQr" to work I » 

These are not isolated examples^ Books pisA paperii^ on &e metallic 
wealth,'^ and the mineral prodoctions of the . country geMrally^ pass 
US by, or gwe us, at most, a humiliating notii^. 

6. Naw what is ^e eieot of all iim 7 Most sur^y, to throw a 
damper i^pon the pro^peets of those who turn iheir att^tion to Ten- 
nessee — ^to keep, perhi^ to drxFO) enterpdse and capital out of the 
8tM;e — ^to permit tbe resour^ of other re^kuis, not as promising but 
better bdaWB, to «4tra<Mi the money attd men seeking employment, if 
tbe survey, tbe% should do nothijp^ more than to plaoe our producti?e 
'mineral wealth, by meaAS of statistical tables, etd., in the j^oper light 
before the world, it will be of great service to the State, 

7. But, again, in r^ard to onr agnc^nrai rewttrcea. To kncfw 
what our schIs oonsist of; whsA they laok ; bow tlney can be improved; 
how ma^y varieties ihey pres^at; to wha& each is best adapted; 
adid how we ean attain to their masimum ptoduietion, are certainly 
points of i^at interest. To. determine these is aBKa^ the ohjeais 
proposed. 

But, it may be aed^ed, how are these oonneeted with &e Qeolejgioal 
Survey ? We wUl endaaTsr 4o show* 

The soil may, properly, be regarded as a geob^oal porodoct ; for it 
is generally the result of the disintegiaiion or crumbling of the roek 
or formation upoawhiob it reste, ud aiways varies, mor^ or less, as 
this varies. Hence we have limestone, sandstone, slate, and granite 
soiIb. The oomieetiioii ia even moise intimate than this: the soil of 

w. 

•Imieatotie, for instsBoe, rm^ with &e impmJtias of t^ ttmestone, and 
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* See, espeoiaUyy Whitney's elegant and yaluable worlc on the MetaUio Wealth of the 
iriaMl^at«hp.47& 



14 GBOLOGt OF TSKNBSSEB. 

# - • • • 

may be mellow or stiflF, sandy or argillaceous, red or jj&Uow, according 
to these impurities. 

Now, did we but know the characters, range, and extent of each of 
the geological formations, or, in other words, of each of the great rocky 
layers, the outcrops of which make up, something like mosaic-work, 
the surface of the State, the labor would be, at least, half done toward 
the systematic investigation and ^classiiScation of our soils. 

8. To illustrate, we will briefly refer to the limestones and soils of 
central Middle Tennessee. These limestones, differing in the kind 
and relative quantity of the impurities they contain, such as sand, 
clay, oxide of iron, etc., can be easily separated into at least three 
distinct groups, one after the other forming the surJEEice rock. Banges 
of these are passed over in going from Murfreesboro' to Nashville. 
Each one affords, coextensive with itself, a specific soil : the reddish 
chocolate cotton lands about Murfreesboro* are characterislac of one 
group ; the thin soil of the cedar glades, which surround the last in a 
great circle, mark the range of another ; the mellow "mulatto" and 
excellent lands of the greater part of Davidson, that of the third — all 
differing, as the rocks upon which they rest differ. In each case, a 
knowledge of the characters of the limestone enables us to anticipate 
the characters of the soil, and to account for its peculiarities. 

Such, in general, being the connection, it is easy to see how the 
Geological Survey will contribute to a knowledge of our soila— in fact, 
how it affords the only practicable basis for a systematic description of 
them. The general characters, together with the range and extent of 
each kind, having been made out by the survey, it will be a compara- 
tively ea^y task^ by means of practical experiments, observations, etc., 
to complete the work. So much for the leading objects of the survey. 

.9« We will add three other important oohsideraitioDS. 

Mr^t While it is essential to know what useful products particular 
regions can furnish, it is, in many cases, equally as essential to know 
what they cannot furnish ; for, otherwise, capital and a laudable enter* 
prise may take the wrong direction. In fact, there has been, in Ten- 
nessee, enough time, money, and labor squandered in searching for 
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** metals," coal, etc., in places where they cannot possibly he found, to 
pay for half a dozen practical geological surveys. Such operations 
would continue, without a survey, to the end of time. 

We will give but one example out of very many known to us. There 
is, in Middle Tennessee, a great layer of hlaek slatCy occurring, more 
or less, in every county. This slate— simply because it is slatey and 
black — ^has been dug into for stone-^oal in at least two hundred places. 
It is, in fact, no more indicative of coal, in the position it occupies, 
than is the blue limestone below it. The labor and money thus 
expended have all been thrown away. The proper statement of the 
geological relations of this formation would have prevented it, and, 
what is more, it would hav^ made known, to those interested, a real 
product, which it can be made to afford, and upon which their enter^ 
prise might have been profitably expended. I allude to aluMj for the 
manufacture of which this slate, in many places, is well adapted. 

Other examples of like nature will occur, no doubt, to many of my 
readers within the range of their own observation, and perhaps expe- 
rience. We have enough of real value in Tennessee for the employ- 
ment of our capital and enterprise, without wasting them in misdirected 
speculations. 

The practical utility of the survey, in this matter, must be apparent. 

10. Secondly. There is a large class of our citizens who are inter- 
ested in geology as a science^ Their claims must not be overlooked. 
All our colleges, seminaries, and schools of any pretensions, teach it. 
The geology they teach, however, borrows its illustrations and facts 
from abroad — ^the results of the labors of others mostly in foreign 
countries. It thus loses half its interest, and half its practical value. 
This necessity is humiliating, especially as we have around us a most 
fertile field, a vast treasury, almost unopened, of facts unsurpassed 
in interest, and highly illustrative of the principles of the science. 

Let us open this treasury — ^let us make the geological phenomena 
of Tennessee accessible to the teacher, so that he may draw his illus- 
trations from fhe rocks, the minerals, the mines, the fossils, etc., 
around him; and thus bring the subject home to his pupils. 
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11. FinaUff^ In thus aeourittg all these |ira0tical oljjeets^ we hftw 
beades the pleafiure to know that we are contributii^g our mite to the 
cause of general soieace^ In this day of teleg^ajihs^ of steam and 
deotariciirjr, of railroads and steamships, it would be ungrateful to tnrer- 
look her claims. She is ti^e basis of a thousand arts^ and iJm prim« 
Agent in the perfection of a tixousand more. All that la contrib^tad 
to her will be repaid a hundredrfqld. 

12. JPlcm mdj>rogres8 ef the mirvey. — The plan pursued lias been, 
first, to make out a General Survey or Eeconnoissance of the wlxofe 
State. In fact, the wisheft of our citizens re(][uired this cqiu^se, Md 
left us no alternatiyeu Nothing, howeyer, has been lost^ for it ia, 
perh9ps> the most efficient method that could have been adopted* It 
^ves an outline of the geological character ai¥i mineral produi^ of 
the whole field ; cables us to designate points of eey)ecial interest^ and 
such as are worthy of a detailed examination ; makes known the char 
racters common to distinct regions, and thus uniting them, shortens 
the work* It lays before the geologist his entire fields det^:mine» his 
routes, economizes his tkae^and, in all respeets, clears the w»y for tibe 
successful and rapid prosecution of what foJlows nezt in ordeci 9k de- 
tailed survey. 

13. In carrying out the reconnoissance, the first consideration has 
been to trace out thegre^iffeoUgkalfarrnMiavA^^tor itme constitnte, 
as we have already said in regard to the soils, the basis of all fioiose 
(^orations, and without them there can be no systematic amrvey ; tb^ 
are the ^ireat etorehousea^ each of which contains its own nuneral fy'Hh 
9ure8 ; ner need we think of easily securing these treasures, oomjilete 
and entire, without « knowledge of the position and extent of their 
great repositories* 

This part of ijhe survey has, in a geTierdl wa^y been accomplished. 
The formations, with but few exceptions, from i\x» Misfidssippi ISi^&t ;to 
the North Carolina line, have^been traced out^ and their, general raoge 
and linuts ascertained and given upon the map aacompanyiog tbe 

* For the meaniiig ir» attaoli i^formafion^ ate Chapter V. 



mn» t^jatYsWk If 



ters and products n^oed* 

14. A]H>ther fx>imi^%tixm hm b^n^ 'whQe at irork m iht AM, to 
.piakd Ottty ibs far aa time wodld perD&i^ ilu» ilMifiil fnju^rtfjf^^mtaiit «f 
meli fonaatian. ThiSy m we haVa abeady inti^BAtad^ ia the aecoad 
si^ ia o\a i^i^gtesat and pcopecly foBofia tbe laafcnig «at df tfaefraM^ 
tions. It must become the leading feature in the suryejr 

Mucli already has been done. Dr. Troost's researches, although ho 
never had the means to give them that scope and utility desirable, 
have nevertheless accomplished much toward this end ; and, by the 
way, we could easily now point out how his labors have already/ paid 
the Statey in aetual capitaly three-fold more than they coat it* 

Again, the enterprise of many of our fellow-citizens has contri- 
buted largely to a knowledge of our mineral wealth. We would be 
pleased to enumerate the contributions of each one, and shall do so as 
far as it is in our power. 

Finally, our own labors in this matter have, we trust, not been fruit- 
less. The pleasure has often been afforded us of pointing out valuable 
beds, minerals, etc., before unknoumy and of calling attention to other 
useful products hitherto little regarded. These will be spoken of here- 
after. In the third and fourth chapters we have endeavored to give, 
among other things, a general account of what has been accomplished 
for this feature of the survey. 

15. Attention also has been given, in a general way, to agricultural 
eharactersy and the description of each formation will be followed by a 
notice of its soil. This feature of our work is perhaps equal to the 
last in importance. Much remains to be done in this interesting field ; 
in fact, we have but just entered it. We desire to have it in our power 
to analyze a great number of soils, and to institute a series of experi- 
ments upon certain mineral manures found within the State. Hitherto 
oar constant labor in the field has not allowed us much time for system- 
atic analyses. 

16. We have also made it a point, in our travels over the State, to 
gather all the statiitiecU information we could in regard to our mineral 
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prodnotion. - Xhe results are giren in chapters third tod fourth^ and I 
trust may prove acceptable, at least as far as they go. 

Finally, in the midst of our regular labors, ve have at all times 
endeavored to accommodate our fellow-citizens as far as possible, by 
visiting localities of real or imaginary interest, and by testing and 
analyzing the specunens brought to us, hundreds of which we have 
examined. 



CHAPTER II* 

• I • • • 

INTRODUCTORY. — THB GREAT NATURAL DIVISIONS OF TENNESSEE. 

17. The seven divisions.* — Ab it will freq^uently be necessary to 
refer, specifically, to those great regions of the State, each of which 
has physical characters of its own, we think it best, before proceeding 
farther, to enumerate and describe them. They are peculiarly distinct, 
not only topographically, but with reference to their rocks, minerals, 
and soils. Upon them are based, in part, the three political divisions 
of East, Middle, and West Tennessee. The following notices will 
relate mostly to their extent, limits, relief, and general aspects, with 
occasional references to their soils and agricultural features. We 
Enumerate seven of them. The first three, running through the 
eastern part of the State, belong to the great Alleghany or Appala- 
chian system of mountains and valleys. Oommencing with the most 
eastern, they are as follows : 

1st. The XTndka Bed of Mountains ; 

2d. The Valley of East Tennessee; 

Zd. The Cumberland Tahle-land; 

ith. The Highland Rim of Middle Tennessee j encircling 

bth. The Central Limestone Basin; 

Qth. The Slopes of West Tennessee; and 

7*A. The ^Mississippi Bottoms. 

18. 1st. The tJnaka Bed of Mountains. — ^This name we give to the 
whole group of great and wild mountain ridges which run through the 

— '— -— ^— — ■ -* ■ ' - - | -• - - ■ I I T 1 I I - .. . - 

* See also, in ^onaeotion with t^ chapt^, the Inap and the seettoa at its base. 
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State along its eastern bonndaiy, and which occupy a strip of its 
area^ on an average^ about eight or ten miles wide. The highest of 
these constitute^ for the most part, the line separating us from North 
Carolina. 

This great bed is cut through by the Watauga, the Nolichucky, the 
French Broad, the Big Pigeon, the Tennessee, the Hiwassee and 
Ocoee. These rivers, in their courses from the western slopes of the 
Blue Ridge, in North Carolina and Gle^gia, break through in narrow, 
deep, and, in some cases, almost inaccessible gorges, within which 
their waters are tossed, in rapids, over the rocks for miles. 

The waterrfower afforded bj these streams, as they issue -fi-om 
among the mountains, is immense, and at numerous points avaflable. 
East Tennessee has xoach to gain from the effective natural power thus 
given her. 

19. Many of the mountain ridges are continuous for loQg distances, 
while others are short and interrupted. The greatest local b^d — 
called the Great Smoky— occurs along the line in Cocke, Sevier^ ajud 
Blount. In Washington and Carter, there is another series nearly as 
great and even greater in altitude, including the lofty and beautiful 
mountains, the Bald and the Boan, AH along, from Virginia to 
Georgia, the great ridges trend to the south-east and north-west, mar- 
shalling themselves in pi^allel or nearly parallel ranges, occasionally 
united by great arms, which run across. Sometimes, however, oblicjue 
to the general direction, they converge, run np, and culminate in some 
lofty peak. Many interrupted outlying ranges, such as the Stone, in 
Carter, the Buffalo, the Meadow Creek, the Chilhowee, aad Star's 
Mountains, start up suddenly^ just within the edge of the valley below, 
and cut off long, narrow eove%^ overlooked on both sides by mountains, 
and rich in iron ores. 

20. Occasionally, we find the ridges exceedingly roogh, aad sjMread 
over with heavy evergwen thickets, but m<are freijuently covered with 
open woods, through whidi it is not d^cult to ride for miles. On 
many of them the soil affords a fine growth, and an abundance of wild 
grass and vines^ upon wbioh droves of «kook are kqi^t and fatt^aM&d. 
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!Fli«3e, fit prese&t, ^rild r^ioiKB are weB united for excellent high^ 
la&d pastotSd^grosndb, an4 ec^ht, some day^ to be eovered with culti* 
vated grasses. 

The height of these iiaountains.is frQiQ two thousand to six thousand 
feet. Many of the highest points are destitute of trees, but, prairie- 
like, abound in ferns and wild grass. Such points are called " bald 
places,** or simply the "balds." We have seen them, in the summer 
season, alive with stock of all kinds, literally feeding and fattening 
among the clouds. 

21. The views obtained from these "Ibalds,'* when the sky id cloud- 
less, are really magnificent. Eastward a vast bed of mountains 
appears ; but westward the valley of East Tennessee far below can be 
seen, spreading out like a rich and variegated carpet ; its rolling sur- 
face becomes a plain, spotted all over with evidences of activity and 
life. When, at first, we turn from the wild peaks imniediately around, 
it indeed looks like a "land of promise^** TProm s6me of these points 
ilixe eye reaches eptirely across the valley. The table-land of the 
Cumberland can be seen, far to the west, rising up dimly, and termi- 
nating the view. 

The geological structure and mineral products of the tlnaka group 
will be spoken of hereafter. 

22f. 2d. The Valky of JSast Tennessee. — This populous and beauti- 
ful portion of the State is flanked On, the south-east by the great bed 
of mountains just spoken of, and on the north-west and west by the 
Cumberland table-land. The valley is thus limited and overlooked 
on both sides by mountains ; but opens out north-eastward into Vir- 
ginia, and south-westward into Georgia — ^widening as it approaches 
the former, but narrowed as it enters the latter. 

It is mostly a great group of small troughs, or nafrow straight 
valleys, separated by long parallel ridges, all trending, as a generaf 
thing, to the north-east and south-west. d?his parallelism of ridges 
and valleys is one of the characteristics of East Tennessee, and results 
entirely from its geological structure. Owing to it the surface of the 
country is often rolling. "Acar^w^ the oojmtry" is here p> very signifi- 



oant phrase. The luckless traveller whose route lies in thai direction 
understands it^ and, unless happily fayored with breaks and ^^gaps" 
in the ridges, prepares for 



" Waye on ware succeeding I'^ 

On the other hand, "up" or "down" the country is as e<jually signifi* 
cant of good level roads, and enables the tardy driver "to make 
time." 

23. We cannot here enumerate the numerous valleys that this 
Division includes. Many of them are noted for their great beauty 
and fertility. There are several, more or less cut off from the main, 
group by arms and outliers of the Cumberland and Unaka,. which, in 
all their physical characters, belong to this Division. Such are the 
interesting valley of Sequatchee, that of the Elk Fork, and the coves 
(§ 19) included in the mountain ranges of the Unaka. 

24. The valley ridges are important features in the topography of 
the country. Some of them, steep ^nd roof-like, run for more than a 
hundred nules in a straight cogently curving line. Several are entitle^ 
to the name of mountains. In the northern part of the State, espe- 
cially, there are three groups, which ought to be mentioned. 

FirBty the Bay's Mountain group^ an interesting bed of half a dozen 
parallel, straight and crowded ridges, lying mostly in and hetweei^ the 
counties of Jefferson and Hawkins on the one hand, and Sullivan and 
Greene on the other,* This is exclusively a Tennessee series. 

Secondly^ the CUneh grcup^ including, together with the Clinch 
Mountain, the parallel ranges known as the Stone and Pine Mount- 
ains, and an outlier, the Devil's Nose. 

Lastly ^ihQ PowelVs Mountain grov/p^ a series of three great ridge% 
also parallel, Wallin's, Powell's, and Newman's, which start up in 
Claiborne, and run through Hancock into Virginia. 

In the southern part of the State, White Oak Mountain^ with its 
allied ranges, is conspicuous, and belongs to the valley. 



* We do not include the soH^alled Bay's Mountain in the lower part of Jefferson 
and in Seyier. ^hese ridges |)eIong to s^ entirely different range of rocks. 
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Lookout and Bacooon Mountams are referred to the OumberBuncI 
table-land, being id^itioal mtb it in all their physical characters. 

26. The $oils and agricultural features of the yallejr of East Ten^ 
nessee, like its rocks, are remarkably various. It is difficult to pre- 
dicate BSkj thing' in g^eral with reference to them. The nmnerous 
and delightful limestone yaHeys excel in fertility. The ridges pr^ 
sent various . charaeters. In many eases, one side of a ridge, fd^ 
many miles in succession, m^y be seen covered with beautiful fields 
imd luxuriant grain up to the very top; while th6 dther, all rock or 
saaoid, is worth but little more than the firewood tipon it. There are 
extensive strips of country, which do not partake so much of the ridge 
and valley character, that afford beautiful roHing farms and soils of 
excellent quality. 

But we cannot h^e enlarge. It is to a fined description of tiio 
specific rocky formations that we must look for the foundatioii of s 
classified account of these soils. 

26, &d. The OiAmberland TabU-land. — Thid inchdes the ao-calldl 
Cumberland Mountain or mountains. It is truly a table4and, its sides 
being well defined by steep escarpments. To us it possesses greaii 
interest^ being our portion of the great Alleghany coal-field. At som^ 
points it is forty miles, wide, and, altogether, covers an area of four 
thousand four hundred square miles^r-one*tenth of the State. Biixming 
obliquely across the State, it could furnish a highway from Kentucky 
to Alabama upon its sandstone top. Though comparatively flat, it 
does not become monotonous to the traveller. Low ridges and shallow 
valleyB, with crystal streams, are occasionally met with, uid afford a 
pleasant variety, which relieves what wotdd otherwise be the sameness 
of its "flat woods." 

27. In Bledsoe, Morgan; Anderson, Scott, and Campbell, we have 
some local and peculiar features — ^mountains, in fact, upon the table- 
land. The welters of the Emery and New Bivers, especially, flow from. 
a bed^ of mountainis which rise mas^vely above the general level, and 
which are conspicuous objects to the hunter many miles to the west. 
When seen from the east, they cannot be separated from the table- 
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!Elie7 Vkhi and nm dowB iftth it to lili*^ TsUey; 1[t is b^r^ tluit 
tbe highest peaks of the Onmlbenrlaiid oecnr, and t^y ate to be seen 
from all tiie higk pcdiits in thd norAem pavt of tkeTufley of Sast 
SeBii«96ee. 

The agricoKnral oapaoities of ^ese menatainfi are 1>etter than those 
ef Hit Cumberland generallj. Beaut^ gropes of irafarat^ hiehar^fj 
sigar-tree, poplar, etc^ are not nnfreqnent npon them. At mtmf 
points tibe koMb are strong, rich, and vahiable. 

SonilL dT the Emery, another mounti^ of ridge — the GnA 
Orehard*-^rises aeavly a thoi»and feet abore the general lerel. lite, 
•m&L otiMr high poiitts, and a singular 4epre0eion, called the ^^Gtassy 
Coye," are iai a Ikie irith Sequatohee Valley. 

28. In looking over the map of the table-land, its easKafn limit te 
•sen to be a nearly straight or gently etming fine : tiM indentotiens 
made by tiie stareams are fcurdly netieeable. 

Along its western limit, however, it is T^ difierent* Here it is 
Ml by aumeroiis deep bays, flanked by branching |nromont(Nries, winch 
jal ont to ti» wcttty oTer]ooking the great flat Rim of MidUe Twnessee, 
knreafter tf^ M «poh?en of. These deep bidentatienES, through whioll 
flow, Om their way from the table^land, the diSerent bnmches ct A^ 
Blk, the Caney 7(»rk, and Obe/s Birer, giro <be western omtfiae f 
lamarkably ragged and dissected appearanee. 
^ 28. The greater part of the eastern border and escarpment goes Vp 
Ae, same of Walden's'*' lUdge. This ridge, including Raccoon M eunl^ 
son, which is but an extension of it, cut off acdd^itally, as it were, by 
the Teimessee River, is separated from the main Camberland by the 
fieqnatehee Ydlley to nearty half way through the State* The portioii 
of the ridge thus cut off is more or less flat on top, and from six to 
ei^t miles wide. Running n^^wardf, it oonneots with the main 
plateau, and, assuming the form of a trough, its western i^e becomes 
tke eastern slope of the Crab Ordbibrd range^ while the other, now a)eiie 
eaUed Walden's Ridge, rises up and eootinues to limit the 1»ble4and cuk 

— *-~~— '-"T r-r-'i-r- * ^t-T' ■ — -~' r- r 1 trrrn-' -i i i i ii ' ' ^^~' *""" — ~^ r "^ — r n' t-- ^^^^^.^ 

♦ Or, more properly^ WaUen'^g, 
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the east. Farther north, this or an allied ridge, still retaining the name, 
becomes entirely detached from the main mountain, and curves along 
immediately at its base. Within a few miles of Jacksboro' it runs 
out ; but another near by, having its peculiar character, issues from 
the very bosom of the mountain, and, curving north-eastward, con- 
tinues the line, and runs into Virginia. 

These ridges, from the Emery to Virginia, are among the greatest 
curiosities of the whole Cumberland region. Sharp, bold, and roof- 
like, mostly made up of vertical sheets of solid sandstone, they appear 
like a vast military work, designed to protect the main mountain from 
the encroachments of the Lowlanders. There are very few gaps in 
them. To get at the foot of the mountain, though it may not be more 
than half a mile off, it is often necessary to ride half a dozen, to find 
a passage through this skirting ridge. 

The Lookout Mountain, which starts up just within our State and 
runs into Georgia, ad well as the Short Mountain of Middle Tennessee, 
are outliers of the table-land. 

80. The agricuUural features of the table-land present very little 
variety. The soils are greatly deficient in calcareous matter, and are 
inclined to be sandy. They are, howevfer, far better than is generally 
supposed. Extensive tracts occur, covered with a mellow loam, which, 
at some points, yields under proper culture crops of corn, oats, etc., 
that would satisfy a farmer in the limestone valleys. These lands are 
well adapted to the cultivation of fruit, raising of stock, etc. 

Nowhere in the State is there so promising a field for the applica- 
tion of scientific principles in the improvement of land. The founda- 
tion for an excellent soil is furnished : it needs but skilful treatment, 
and the addition of lime and a few mineral manures, to make it yield 
bountifully. We have already alluded to the valuable lands in Mor- 
gan, Scott, etc. 

The survey can do much for all these mountain-lands, if carried out 
faithfully. 

We now descend nearly a thousand feet, to what are yet compara- 
tively highlands. 

8 



26 GEOLOaT OF TENKBSSBB. 

31. 4:th, The Bighland Bim of Middh TennesBee. — The general 
outline and relief of all Middle Tennessee, excluding the Cumberland 
table-land, may be compared to a shallow plate, or rough ovli.1 basin, 
with a broad, flat rim. Murfreesboro' is near its centre. In travelling 
from this point in any direction, we pass from twenty to fifty miles, as 
the case may be, over rolling blue limestone land ; and, finally, as- 
cending a more or less abrupt flinty ridge, from three to six hundred 
feet high, find ourselyes on an eleyated plain. Such is the case^ for 
instance, in going from Murfreesboro' to any of the following towns — 
Springfield, Lafayette, Smithville, Manchester, FayetteviUe, Lawrence- 
burg, or Charlotte. In eveiy instance we pass through and leave the 
same limestone land, ascend the same flinty ridge, and reach the same 
flat plain. These eleyated flat lands constitute our Sighjand Rim; 
while the blue limestone area, below and within, we call the Ba%%n. 

32. Starting from along the foot of the Cumberland, the Bim en- 
compasses the Basin, and spreads out, westward to the Tennessee 
Biver, northward into Kentucky, and southward into Alabama. Its 
continuity is interrupted once by Duck Biver, and twice by the Cum- 
berland. The former rises upon its eastern side, flows down into and 
across the Basin, and, striking the Bim on the west, outs out its valley 
to Ae Tenne3see ; the Cumberland flows from Kentucky through a 
deep valley, with deeply indented sides, into the Basin, and out again 
to the north-west, ten or a iozen miles below ]^ashville. 

The lower part of the Cariey Fork has a deep aad ragged valley— =- 
an arm of the Basin, which runs up many miles into the highlands, 
and is finally terminated by falls and rapids. The tributaries of this 
river, as well as many other streams farther north, furnish beautiful 
waterfalls^ from forty to one hundred feet high, as they pass from the 
highland down into the gorges, which open out into the valleys below. 

88. This circle of highlands is noted for its beautiful and clear 
streams, and for its sulphur and free-stone waters. At least a score 
of cool and inviting summer retreats may be found located at different 
points, all around and just outside the Basin. The heat and epidemics 
of the lowland causes them sometimes to swarm with visitors. 



^ 
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34. In reference to agricuUural features^ the Bim jqaj be divided 
into two parts. Arotmd the Basin, at many points, the highland is 
known 'by the significant name of "the Barrens." The soil, with 
some exceptions, is thin, and deficient in calcareous matter. " Shrub 
oaks" monopolize whole square miles. The rolling or broken lands 
immediately at the escarpments, or near the edge of the Basin, afibrd 
often good land. 

Farther back, however, and beyond the Barrens, limestone begins 
to be seen ;^ the country is more roUing, and the soil becomes red and 
fertile. This red land is very characteriBtic of the outside part of the 
Rim, and afibrds numerous fine agricultural regions. 

35. 5th. The Ltmestans or Central Bonn of Middle Tennessee. — 
This singular and unique depression — or rather excavation — ^the de* 
scription of which we have already, in part, anticipated, has an ellip- 
tical form. It is a little more than a hundred miles long, and from 
fifty to sixty broad, running somewhat obliquely nearly across the 
State. The amount of depression is £rom four to six hundred feet 
below the plains of the Rim. 

Its outline, at some points, is exceedingly rough, made up of long 
" spurs," which run out from the highlands* One of these, called the 
"Elk-ridge," dividing the waters of the Elk and Duck Rivers, extends, 
almost without interruption, across the southern end of the Basin; 
thus, in a measure, cutting off. the limestone valleys in Giles and Lin* 
coin. Occasionally, within its area, in several counties, isolated peaks, 
or short ridges— outliers of the "spurs" — are met with, mounting up 
to the level of the Rim. 

36. The Basin includes the following counties : all of Rutherford, 
Wilson, and Marshall; the greater part of Sumner, Maury, Giles, 
Lincoln, Bedford, Cannon, and Smith ; and portions of Macon, Jack- 
son, and De Kalb. 

The rocks of the entire area are blue limestones, divisible into two 
or three great groups, all of which furnish an excellent soil ; and the 
upper group, especially, one that is unsiurpassed. The Basin is truly^ 
a garden-*spot. It would be difficult to nieet with a region of the same* 
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extent, anywhere, th&t possesses all the elements of agricultural wealth 
in a greater degree. We shall treat more fully of its geological 
characters, etc., elsewhere. 

ST. &ih. The Slopes of West Tennessee. — ^In going west from the 
Tennessee River, we ascend rapidly, and soon reach the summit of the 
hilly and broken ridge which divides the waters of the Tennessee 
from those of the Mississippi. The distance of this ridge from the 
former river will average about one-fourth of its distance frcfm the 
latter ; so that the slope to the Mississippi embraces by far the greater 
part of the Western District. This we call the Western Slope, and 
its narrow and steeper counterpart the Eastern. 

The two are very di£Ferent in their natural features. The Eastern 
is the rocky portion of West Tennessee: here are the limestones, the 
marble, the iron ore of the district. Its rocks and soils resemble those 
of certain parts of Middle Tennessee. 

38. The Western Slopey more or less broken by the valleys and 
dividing ridges of its numerous streams, descends gradually to the 
west, until it abruptly terminates in a long and precipitous escarp- 
ment, or ^^ Bluff.'' Its rivers are peculiar. They are long, sluggish, 
and have wide, flat bottoms, fiUed with heavy timber. It is often 
necessary "to levee" the bottoms for several miles to render them 
passable. 

The subsoils of the eastern, and larger part of this Slope, exclud- 
ing of course the alluvial bottoms, are richly colored orange and yel- 
low — sometimes white— sands, with here and there outcropping l)eds 
of dark and occasionally light -colored clays. The soil, at many 
points, is excellent ; at others thin and unproductive ; generally it is 
mellow and good, susceptible, either of the highest state of cultivation, 
or, in the hands of a careless farmer, on account of its very mellow- 
ness, of being soon made waste and worthless. 

The green sandy or ^' marly" which occurs abundantly in Hardin, 
McNairy, Henderson, and Hardeman, will some day do much for these 
iands. But of this hereafter. 

«89. The western part of this Slope, running in a band from twenty 
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to thirty miles wide, and limited on the west by the Bluff above men* 
tioned, is covered with a great stratum of light-yeUow a^en earthy or 
ham, which yields a strong and excellent soil. It may not be saying 
too much to assert that Obion and Dyer, the uplands of which belong 
to this band, are naturally the richest counties in the State. Here, at 
any rate, may be seen a growth of great poplars, walnuts, beeches, 
white-oaks, etc., unsurpassed, we are sure, by any thing elsewhere in 
Tennessee. The heavy timber has really retarded the settling up of 
these lands. 

This range, or band, runs down into Mississippi. 

40. The Bluffy already sp^oken of as terminating the Slope, is a 
striking feature in the topography of the District. Coming out of 
Mississippi, it runs in a nearly direct course from Memphis to Hick- 
man, in Kentucky. Though now cut by the small rivers of West Ten- 
itessee, on their sluggish way to the Mississippi, it was once continuous, 
and fitr more extensive westward. Its base is the eastern boundary 
of the great Mississippi bottom — the eastern limit of those changes 
that the river has experienced, in its lateral movements, from one side 
of its great alluvial plain to the other. 

In height, the Bluff rises from one hundred and fifty to two hundred 
feet. Some of its highest points command an extensive view of the 
wild level bottoms below, over which, reaching apparently without 
limit to the west, the eye looks for twenty or thirty miles. A view of 
this kind — the forests not concealing the Mississippi — ^is most beautiful. 
We have gazed upon this wild flat world, and its rolling, moving sea, 
with astonishment and untiring delight, 

41, Within the limits of our State, the river, in its tortuous course, 
now washes the Bluff at four different points ; one of which, however, 
in low water, is deserted and left inland. These points,^ being con- 
spicuous objects from the river, and relieving the continued monotony 
of its low banks, are familiar landmarks to the boatmen, and have 
been called by them the "Chickasaw Bluffs.*' The first occurs at 
Fulton ; the second at Randolph ; the third — no longer seen from any 
of the channels — at "Old River," in the lower part of Tipton; the 
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fonrth and last is at Memphis, — ^and hence the appropriate appellation 
of the«Bli4City." 

The geological relations of this part of Tennessee are full of in- 
terest, and will demand our attention. 

42. *lth. The MimsBippi Bottoms.-^'We have already anticipated, 
in good part, the notice of this division. It includes all the alluvial 
bottoms lying between the Bluff and the Mississippi — ^in area equal to 
about eight hundred square miles. This whole region, dark with 
heavy forests, even yet the retreat of deer and wild animals, is not 
much above high-water mark ; much of it, in fact, being subject to 
inundation. 

It abounds in lakes and hayouB. Beelfoot Lake, in Obion, formed 
by the earthquakes of 1811-12, is nearly twenty miles long, and from 
three to seven broad. Standing in its waters are thousands of dead 
cypress and other trees; the whole area appearing, indeed, like 
" sunken land." Most of the trees stand erect in shallow water, 
their dead trunks and branches covering the lake. At some points, 
however, they are entirely beneath its surface ; and the amateur fish- 
erman, to whom this lake is a favorite resort, can, in his boat, glide 
over the dead forest, submerged in the clear waters below. 

43. Next to the river, and at some points inland, there are strips 
of country above high water, which can be, and are, cultivated with- 
out inconvenience. The soil of the whole division is alluvial, and, of 
course, most excellent. Some day, it is to be hoped that the exten- 
sive tracts now occasionally inundated may be successfully leveed and 
reclaimed. 

44. Thus ends our brief sketch of the physical divisions of Tennes- 
see. Mark the contrasts they afford ! How unlike are the " Balds** 
of the Unaka, and the bottoms of the Mississippi — ^the fluted Valley 
of the East, and the river-veined Slope of the West — the wooded 
plains of the Table-land, and the rich rolling fields of our Central 
Basin ! Surely there is no lack of marked variety in favored Ten- 
nessee. 



CHAPTER III. 

THE MINERAL WEALTH Of TENNESSEE: THE OBES AND METALS. — ^DE- 
VELOPMENTS OF THE SUBYEY: DETAILS OF WOBK TO BE DONE. 

45. In this and the following chapter we propose to give a descrip- 
tive outline of the useful minerals and mineral products of the State, 
together with notices of their localities, so far as developed and re- 
viewed by the present survey. We will also add all the statistics 
that we have been able to gather in regard to the production and 
operations of the different mines, banks, iron and marble works, etc. 

We trust the summary thus given will be satisfactory and reliable. 
No labor has been spared on our part to make it so. If deficiencies 
are detected, the extent of country to be explored, and the shortness 
of the time hitherto allowed us, constitute a sufficient apology. 

This will afford a starting-point for still further developments. It 
lays a most inviting field before us, and points to a mineral wealth for 
Tennessee unsurpassed for its variety and extent. 



SECTION I. 

IBON. 

46. The amount and variety of iron-ore in Tennessee ; its excellent 
quality ; the general favorableness of its association with all the con- 
ditions for the economic manufacture of iron, surpass any thing we had 
oonceiv^d of. Vast indeed is its importance to the State. Below, we 
have classified our iron-banks and localities ; described, and given to 
tiie great regions into whieh they can be grouped, specific names. 
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This, whicli has never been done before, will enable us to speak of them 
more definitely, and will greatly facilitate the practical objects in view- 

47. There are/owr of these iron regions, all differing, more or less, 
in geological and mineral characters, as follows : 

First, The Eastern. This runs through the State, and lies along 
and in front of the Unaka group of mountains. Most of its banks 
occur in the coves included in the mountain ridges. 

Secondly y The '^Dyestone^' Region. This skirts the eastern base 
of the Cumberland, and Walden's ridge, from Virginia to Georgia. It 
extends out laterally into the Valley of East Tennessee from ten to 
twenty miles. The Sequatchee and Elk valleys are included. 

Thirdly y The Cumberland. Associated with the coal measures, 
on the mountain, in the northern part of the State, — a new develop- 
ment of the survey. 

Fourthly, The Western Region, occupying a wide strip of the 
western part of Middle Tennessee, and a portion of the District. This 
extensive field runs from out of Kentucky to the Alabama line. 

We will notice each of these, so far as our investigations up to this 
time will permit, with reference to their extent, ores, banks, and iron- 
works. We will also add such practical suggestions as may occur 
to us. 

We trust the attention of capitalists and iron-masters abroad may be 
called to these promising iron-fields of Tennessee. 



FIRST, THE EASTERN. 



48. It% extent, Coves, etc. — llhis iron region includes the counties 
of Johnson, Carter, Sullivan, Washington, Greene, Cocke, Sevier, 
Blount, Monroe, Polk, and the eastern part of McMinn, or, in other 
words, those counties in which the Unaka group, with its outliers and 
included valleys and coves, is found. (See §§ 18 and 19.) It is in 
these valleys and coves that most of the ore-deposits occur. The 
picturesque valleys of Johnson, the valley of Stony Creek in Carter, 
Bompass and Greasy Coves in WafiJiington, those in Greene, the coves 
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back of Chilhowee in Sevier and Blount, tboae back of the outli^ra, in 
Monroe, and St»r'B Mountain farther south, are examples. In these 
and in similar ooves and valleys, including those which skirt the out- 
liers on the west, iron-ore is found, and is to be looked for : no doubt 
DBmerous fine banks remain to be discovered, notinthstanding the 
great nnmber known. Many of these valleys and coves are from ten 
to twenty miles Hong, and from one to five milee wide. Those in John- 
Bon and Carter, especially, are remarkable for their extent, and their 
numerous iron-banks. 

49. Although it is anticipating to refer to the formations of the 
State, as adopted in chapters fifth and sixth, yet we think it advisable 
to notice here the typical geological character of these iron-bearing 
valleys and coves. It is the same for nearly all of them. 

The bottoms of these troughs or valleys are occupied by soft red- 
dish and variegated shales and slates, and heavy magnesian limestone, 
— Formation IV.,* — all very much leached and cut into knobs and 
long ridges by the action of water for many long ages ; while hard 
sandstones — Formation III. — rise up and form their moimtain sides. 
It is upon the first of these, the shales and limestone, the latter 
especially, that the banks of ore rest, forming, in many cases, with 
loose earth, etc., bold knobs and ridges. The section below will serve 
to illustrate the geological structure of these coves or troughs. •* 

OOEAgr COVKI, IN WASBBrOTOH. 



A, BempMS Cove. B, Greuj Cotc. D, Koh Mountain, eeparftting tha caves. 
B, Summit of the main moantaia on tlie lioe. The Dnmbers refer to the farmaUona. 



*. See Chaptar TI. tar infonution in regard to aU the fimnatiinia mcntioBkL 
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50. Such is the iypieal character of the coves and iron-bearing 
troughs of the eastern region. Occasionally, however, they are 
flanked on bnt one side by a mountain range. In some instances, 
though but few, formation I. forms the skirting mountain on the east^ 
Nos. n. and III. being absent. In a few cases, extensive banks, as 
those in Sullivan and one in McMinn, are entirely detached from the 
main mountains, and sustain no particular relation to them. These 
are exceptions, and are thrown into the eastern region on account of 

St 

their proximity, and for convenience. 

51. lU Ores* — ^This iron field affords three species of ore, as 
follows : — 

lift. Brown Iron Ore^ or Idmonite ; 

2d. Bed Iron Ore^ or ffematite; including two varieties — 

(a) Sard solid Ore^ or Bed Mematite; 

(J) Stratified Dyestone Ore ; 
Zd. Magnetic Iron Ore, or Magnetite. 

52. We shall speak of the character, mode of occurrence, extent, 
etc., of each of these ores separately. 

Ist. Brown Orey or Limonite. — This is also called Yellow Iron Ore^ 
Hydrous Peroxyd of Iron, Brown Hematite^ etc., etc. It is the 
great ore of the Eastern Iron Region, and wiU always be meant in 
speaking generally of its ores, unless the others are specified. Its 
powder is yeUow.* When pure, it consists of 

Iron 59*92 

Oxygen 25*68 

Water 14*40 

100.00 

It never, therefore, contains more than 59*92 lbs. of iron in one 
hundred of ore. Practically, it rarely contains this amount, owing to 
impurities ; it is, nevertheless, a most valuable species, on account of 
the facility with which it is worked, etc. 

« The color of the powder of mineralB is charaoteristio, and often aids in determin- 
ing then. 
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53. In the field before us, it oecurs both as ^^ honeycomb"' and 
hard solid ore — occasionally in grains, and called shot-<»re — 
sometimes in ochreons and earthy forms. It exists in the banks 
in masses of all sizes, from small lumps up to blocks and beds, 
sometimes ten or fifteen feet in diameter. It is found, too, in con- 
torted layers, from a few inches' to two or three feet in thickness, 
partially stratified with seams of earthy matter, and, in some cases, 
more or less parallel to the irregular surface of limestone rocks 
below. 

54. The knolls, hills, and ridges, which generally afibrd the most 
important banks, though some of them are in low grounds, are from 
fifty to two hundred feet high, and often many miles long. Mmpprf 

■■■ mu l ■■ ujL mau m i wu uxuu wmwh ^y wm» vmxv al OOmCji aDOUnd 

in chert, or flinty matter,^ther8 in slaty matter, through which the 
ore is scattered in rough vems or beds. The latter is true especially of 
those based on the slaty part of Formation IV. ; many of these furnish 
large masses of excellent ore, but sometimes especial care is required 
in separating the slaty portions. 

Altogether, these ores of the Eastern Iron Region are excellent, 
and practically inexhaustible. The wrought iron produced from them 
is generally of the first quality, and greatly in demand!. 

55. Considerable of the superior ore of Johnson, Carter, and Wash- 
ington contains lead and zino. The ore of Bompasis Cove, and that 
used at Carter's furnace, in Carter county, are of this character. 
The iron made from both is^ excellent. Often, after blowing out, 
several hundred pounds of lead hare been obtained in the creyices of 
the stacks. The zinc collects in a hard incrustation around the mouth 
of the furnace. 

In regard to the number and extent of the banks affording this ore, 
Johnson and Carter stand at the head of the list. Washington is 
next ; then come the remaining counties. Hereafter we hope to be 
able to speak of each bank in detail. 

66. 2d. Bed Iron Ore^ or Eematite. — This is also called Peroxyd 
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of Irony Specular Iron^ ^^Dyestone^*' etc. Its powder is red. When 
purO) it contains 

Iron 70 

Oxygen. 30 

• 

100 

Hence one hundred pounds of this ore might afford seventy pounds 
of iron. In practice, however, as in the case of brown ore, the maxi- 
mum per-centage is never reached, on account of impurities. All the 
red ores of iron are referred to this species. 

57. As before stated, there are two varieties of it in the iron re^on 
under consideration. 

(a) Hard Solid Ore, or Bed Sematite. — ^We know of but three or 
four localities of this ore in Tennessee, excepting those of the small 
cabinet specimens of specular iron that occasionally occur in the older 
formations. 

The first is the Cannon bank, seven miles from Elizabethtcm, in the 
valley of Stony Creek. The ore occurs here in a regular ;ind solid 
stratum, varying from one to two feet in thickness. It rest upon a 
thin stratum of conglomerate, of pea-like quartz pebbles, while above 
and below the rocks are sandy slate, or shale, all having a gentle dip# 
There is some doubt in regard to its exact geological position. It may 
belong to the upper part of Formation III., though, as yet, we regard 
it as belonging to the shales and slates of lY. It is worked at Nave's 
forge, and yields a good iron. 

58. The other localities which have come under our observation are 
in the eastern part of Sullivan, a mile or two west of the Holston, and 
near the residence of Mr. James Cowan. 

One, known as the ^^ Crockett bank,'' half a mile south-west of 
Cowan's, is an extensive bank or ridge of red earth, with numerous small 
blocks of solid hematite scattered through it. Near the surface, it is 
associated with more or less " honeycomb" brown ore. There is another 
locality about a mile and a half in the same range to the north-east, not 
as yet opened, which, from external appearances, promises to be valuable. 
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59. About one and a half mile north-west or north of, Cowan's, at 
the " Sharp bank/' is an interesting vein-like mass of the same com- 
pact ore, varying from four to tnt feet in thickness. It has been 
excavated to some depth, and appears to run down vertically in the 
limestones of group IV. It is capable of affording much good ore. 

The neighboring localities, just spoken of, are doubtless associated 
with the same limestone. It may be that the loose blocks have been 
derived from a vein like the last, which has not yet been exposed. 
Some of the small blocks were seen with imbedded crystals of quartz. 

At all of these localities the ore is more or less magnetic. They 
have been worked to considerable extent by the furnaces and forges 
of Sullivan. 

60. (6) ^'Dyestone*' Ore, — There is one interesting and extensive 
deposit of this ore, which, on account of its proximity to the Unaka 
group, we have found convenient to throw into this iron region. Its 
character, however, connects it with the next to be described. It is 
HiU's bank, in the eastern part of McMinn. The ore is a stratified, 
fossiliferous, iron-rock. The main deposit is a third of a mile or more 
in length, and at some points fifty or sixty feet wide. It is, indeed, a 
noble bed. For three or four miles, along its range, traces of the ore 
occur, and at Several points it swells out into other important deposits. 

The ore is composed, in good part, of flattened oolitic or rounded 
graiQS, and frequently contains impressions of crinoidal joints. Owing 
to its separating into small blocks^ it is sometimes styled ^' block ore.'* 
A small bloomary, five miles distant, uses the ore, and makes good 
iron — said to be "hard and tough." The erection of a steam-power 
furnace, at sotne point convenient both to fuel and the bank, would, 
we think, be fully justified by the character of this deposit. 

In regard to its geological relations, it is most likely the dyestone 
member of Formation VI., occupying here, mostly detached from its 
associates, a great dislocation in the strata. The mass exposed appears 
to be the outcropping edge of the stratum — ^the rocks in the vicinity 
dipping to the south-east. This is a point, however, to be investigated 
more fully hereafter. . 
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61. 3(2. The Magnetic Ore^ or Magnetite. — This is the ^cies to 
whicli lodestone belongs. Its powder is blacky and highly attractable 
by the magnet. The pure ore is composed of 

Iron 72-4 

Oxygen 27*6 



100-0 



So that 100 lbs. of pure ore contain 72*4 lbs. of iron, 

62. This is a rare ore in Tennessee. We know certainly of but one 
locality afiFording it in workable quantity. Another, in Cocke county, 
is barely mentioned by Dr. Troost. The first locality— which we have 
visited — ^is in Crab Orchard, Carter county. It is about six or seyen 
miles from the summit of the Roan, and lies at its base. The ore is 
associated with a greenish crystalline mineral, called mhlite^ and 
occurs with this, and with the decomposing gneissoid rocks around it^ 
in irregular layers, patches, and wedge-shaped masses, often several 
feet or yards in length. No weU-determined vein has been exposed, 
though the ore and sahlite are found along a certain range for some 
distance. 

The masses taken out and used are composed of grains of ore 
mixed, more or less, with foreign matter, such as quartz, sahlite, etc. 
The locality occurs in Formation I., or the MicarSlate series. 

The ore is worked at Hampton's bloomary, near the locality, and 
yields a most excellent iron. Several miles farther east, in North Caro- 
lina, are the Cranberry Iron Works, which use the same kind of ore. 

So much for the ores of the Eastern Iron Region. 

63. Its Furnaces and Forges. Statistics <^ these are given in the 
tables at the close of the article on Iron. 

There are nine furnaces, and all, but Tellico, cold blast ; of these, 
five were in operation in 1854, and produced 1855 t<ms of cast-iroik^ — 
Tellico and Pleasant Valley producing by far the greater part. 

The forges are much more numerous, there being thirty-nine, of 
which thirty-two are bloomaries and seven refineries; making alto* 
gether, in 1854, 912 tons of bar-iron, and 480 tons of blooms. 
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<* 



In additioa to these, there is a rolling-mill in connection with 
Pleasant Valley Furnace. 

For remaining statistics, reference can be had to the tables. 

64. SemarkSy etc. Although the actual production of this iron 
region is considerable, yet it can be and ought to be greater. Hitherto, 
a serious difficulty has been the want of a suitable market. The rail- 
roads of East Tennessee, however, and a fresh and yigorous enter- 
prise, are about^ in a great measure, to remove the difficulty. There 
is one suggestion, nevertheless, which we must be permitted to make, 
and that is with reference to an outlet for the iron of Johnson and 
Carter. 

A good macadamized road, leading from Taylorsville down one of 
the valleys to the Watauga, thence out through Elizabethton to the 
nearest railroad ddpdt, with strong and good bridges over all the 
streanus, is very much needed ; it would give new life to the iron 
business in these counties, and, without doubt, quadruple it in a few 
years. As a matter of policy, the State, perhaps, ought to aid in this 
enterprise. We desire to see several furnaces and a rolling-mill in 
Johnson, and with such a road, in a few years there would be. 

65. We now pass to the western part of the Valley of East Ten- 
nessee. The middle part — ^that included between the iron regions — 
has not, as yet, afforded any very extensive banks, or localities of 
iron-ore. Small deposites of the brown ore, however, are very numer- 
ous. They can be found upon most of the cherty ridges, which are 
based on the limestones of Formation IV. The ore occurs, within 
limited areas, scattered though the soil. At some points enough 
oould be obtained to supply a bloomary for several years. No forges, 
however, nor furnaces, are located in this part of the valley. 



SECONDLY, THE DYESTONB EEGION. 



66. This differs from the Eastern in its geographical portion, in its 
geological relations, and in its ores. 

Its extent — Running from out of Virginia into Georgia and Ala- 
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bama, it occupies a narrow strip of the State, lying at the base of the 
Cumberland and Walden's ridge, in the counties of Hancock, Clai- 
borne, Grainger, Campbell, Anderson, Boane, Rhea, Meigs, and 
Hamilton ; we include, also, the Sequatchee and Elk Fork Valleys — 
the former in Marion and Bledsoe, and the latter in Campbell. 

67. Its Ores. — The great ore of this field is the stratified red iron- 
stone, called at many points di/estone, being sometimes used for 
dyeing purposes. It is a variety of the red iron-ore, or hematite, and 
has already been spoken of. (See § 60.) 

It soils the fingers readily, and is generally made up of small 
rounded and flattened bodies — for which reason it is often called 
lenticular ore. These bodies are generally minute, but sometimes half 
an inch or more in diameter, and irregular in outline; occasionally 
they become thin scales. Not unfrequently the ore is partly made up 
of fossils — shells, corals, crinoidal joints, etc., converted into iron-ore; 
sometimes it is covered with their impressions, or filled with their empty 
moulds, the substance of the fossils having been leached out by water. 

68. At some points the ore is hard enough to be quarried out in 
blocks, which is the case at Cumberland Gap ; at other points it is soft 
and easily crushed, as at Kimbrough's bank in Roane. 

The prevailing color is brownish red, though we have seen bluffs of 
it of a beautiful crimson red. When first quarried it is fresh in ap- 
pearance, and the peculiar bodies spoken of, or the scales, have a 
bright steel-like color and lustre, approaching, in a few cases, in the 
soft variety especially, a true scaly specular ore. Found in fragments 
along the outcrops, on the ridges where it has been exposed for ages, 
-it occasionally has a dull, dark, sandy and spongy appearance, and is, 
when of this character, of but little value. It serves, however, in this 
case, as a guide to the better ore below. 

The impurities contained in the dyestone are sandy and argillaceous 
matters, carbonate of lime, etc. 

69. Generally, the iron produced is excellent, both the pig-metal of 
the furnaces, and the bars of the bloomaries. At a few points, how- 
ever, the bar-iron inclines to be coldshort* 
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The chemical examination of the ores producing sach iron is greatly 
desired; in fact, the examination of all, good and bad, irill be of 
0eryice« The knowledge of their composition, thus derived, will enable 
inm^nuisters to manage them much more satisfactorily. 

In addition to the dyestone, brown ore is found on the ridges, under 
circumstanoes similar to those already mentioned with reference to 
the middle part of the yalley. (See § 65.) The two are sometimes 
mixed, with good results. 

70. Q-eologieal Position of the Dyestone. — ^Although, as before 
remarked, (§ 49,) the discussion of geological relations belongs to a 
different part of the report, yet it is necessary, in this case, to refer to 
those of the dyestone. It is, as we haye already said, a stratified ore ; 
or, in other words, it occurs, like an ordinary limestone or sandstone, 
in a layer or stratum. For this reason it can be traced out, and its 
quantity calculated, with far more precision than can be done for 
the other ores which have be^x mentioned. It is generally associated 
with variegated shales, or soft slates, and thin layers of fine sandstone. 
At some points the strata are more or less calcareous, and approach 
Umestones in character. Imbedded in these rocks, it in general forms 
with them shairp straight ridges, which run along parallel with the 
eastern outline of the Cumberland.* 

The section on the following page will exhibit its mode of 
oecurr^oe. 



^ In i^eaking of the ooonrrenoe of tlio dyestone, or, as it is often caUed, the len- 
ticular argiUaceons ore, we have, in this and the following articles, confined onrselres 
to Tennessee. It has, howeyer, a wonderful range beyond the limits of our State, 
ff identical with a similar stratified ore, in a series of rooks called, by our northern 
jEiriends, the Clinton group, of which tiiere is but little doubt, it stretches out north- 
ward through Virginia, PennsylTania, into New Tork^ and eyen into Canada. It has, 
in fact, been traced out oTcr a good part of this entire range. At numerous points in 
the States mentioned, it supplies foraaoes and forges with ore. Southward, it reaches, 
as Professor Tuomey informs us, in his report of 1849, many miles into Alabama, 
where it finally disappears beneath more recent formations. This extent, considering 
that the beds are Tery seldom more than three feet thick, a&'d often but a few inches, 
is truly wonderful. 

We appear to have in Tennessee our full share of this Talnable ore. So far as we 
have Wa M» to aMflortada, it ooo^ie powhnre In beds thicker or more plebtiliil. 

4 
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Formation 6 is that which contains the dyestono as one of its 
members. The layer of ore is from a few inches to two feet thick, or 
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more in &ome cases. The shales 
and smooth thin sandstones occur 
above and below it. 

No. 7 is a stratum of black 9late, 
resting upon the formation includ- 
ing the dyestone, and is often use- 
ful as a guide in searching for the 
ore. No. 5 is a great group of 
blue limestones below it. 

Formation 6 occurs four times in 
the Section. At B, the rocks dip 
gently to the north-west, and run 
under the mountain. The ore is 
quarried near the surface, on the 
north-western side of this ridge. 

At G and I) the rocks all dip 
rapidly to the south-east; in this 
case the outcropping edge of the 
ore is worked. 

71. Particular Ranges and 
Amount of Ore. — The following are 
the ranges which we hare traced 
out more or less perfectly. 4 

l«f. Commencing at the Cumber- 
land Gap, the stratum of ore at 
B, in the Section just referred to, 
coming out of Virginia, skirts the 
mountain closely, with but few in- 
terruptions, all the way down to 



Georgia, ' a distance of nearly one 
hundred and sixty miles. There are not more than three or four 
interruptions, averaging in length two or three miles each ; 86 that 



in this range we Have what may be regarded as a continnons band of 
ore, one hundred and fifty mUes in length ! 

At Omnberland Gap the ore is from twenty-four to thirty inches 
thick, and of excellent quality* We visited a locality in Roane, 
belonging to Gen* G. L, Gillespie, of Kingston, where the ore appeared 
to be seven or eight feet in thickness, though as yet no excava- 
tion has been made. At other poiats near by, which we could not 
visit at the time, it is said to be much thicker. In the southern part 
of the State it is less important. Its entire average thickness must 
be at least twenty inches ; perhaps it is more. 

At numerous points its quantity is greatly increased by the folding 
of the strata, giving often three or four parallel bands within a few 
hundred yards. 

72. 2d, In Wallin's Bidge, and Powell's Mountain, in Hancock and 
Claiborne, ranges of ore occur from ten to fourteen miles long. Th^t 
of Wallin's Ridge is the most important, averaging ten or twelve 
inches. The. ore does not appear to occur again, going eastward from 
Sneedville. 

73. 3d. There is a very important band commencing ten or eleven 
miles below Tazewell, near the mouth of Big Barren Creek, and run- 
ning dolfn through Anderson, east of Clinton, and, with some inter- 
niptions, through Roane into Rhea and Meigs. It is nearly or quite 
<me hundred miles long ; at many points two and three feet in thick- 
ness. What has been said of the lateral multiplication of the. first 
band is true of this. 

This range crosses the Clinch, and, below Kingston, the Tennessee 
River, at many points — ^a circumstance which renders the transporta- 
tion of the ore, to considerable distances, cheap and convenient. 

74. 4^A. The valley of the Elk Fork, in Campbell County, is a 
remarkable and valuable locality of this ore. This narrow valley, 
commencing nearly twelve miles north-west from Jacksboro', is a great 
and abrupt depression, or gorge, in Cumberland Mountain. It is 
long, nearly strdright, and runs nortii-eastward into Kentucky, {^ong 
what geologists call a dUloeation, or a great fracture in the rocks. 
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The upper strata kave been partially remoTed, and tibus valley eiit out 
by water. 

Tlie dyestone group forms iike bottom roek in the upper part of .the 
ralley. Owing to the great number of minor folds, or wrinkles,- in 
the rock, the ore4ayer is repeated a great number of times, and crops 
0ut in numerous paralldi bands fdr a distance of about fiye or six 
miles ; many of these are from twenty inches to three feet thick. 

On both sides, and at the head of this curious deep trough, the 
mountains are high, and abound in stone-coal. 

75. 5th. In the southern part of the State there are numerous 
bands of ore, which possess more or less interest. 

One runs along with White Oak Mountain, and pan afford consklera- 
ble ore; 

There are two about Lookout Mountain, one on each side; these 
converge northward, and finally meet a few miles above Chattanooga. 
Other limited ranges occur in Hamilton. 

In Sequatchee Valley tJie ore appears; traces, and some good 
deposits, could be found at intervals on both sides. 

76. Furnaces and Forges. — As in the case of the Eastern Region, 
the facts in regard to these are given in the tables. There are, it will 
le seen, five furnaces, two of which have steam-power, and are hot 
blast. Only two of the number were in operation in 1854, producing 
1168 tons of cast-iron. One, the Bluff furnace, at Ohattanooga — a 
new and excellent establishment — has gone into operation within the 
present year. 

The forges, 15 in number, are all bloomaries, and produced in 1854 
257 tons of bar-iron. 

We hope within a &w years to see many more iron establishments 
in this fine field. 



THIRDLY, THE CUMBERLAND IRON REGION. 

77. While examining the coalnstrata of Cumberland Mountain, in 
Anderson, Morgan, Campbell, Scott, etc., the pleasure was afforded us 



of discovering Yftliiable deposdta of an iron^ore not before observed, 
BO fax as we are informed, in Tennessee* It k the <cla^ irofirst&ne ; lit 
appearance, and in composition, quite different from those at pretent 
worked within the State. 

. It is an impure carbonate of iron. An analysis before ns, by Pro^ 
feasor Rogers, of one of the best specimens fonnd in Fennsylyania, is, 
in 100 parts of ore,* 

Protoxyd of Iron, ; 63.03 

Carbonio Aoid, 85.17 

Lime, »... 8.83 

Magnesia, ^... 1.77 

SiUca, 1.40 

Alumina, 0.63 

Peroxydof Iron, «.... 0.28 

Bitumen, 8.03 

Waier,... , 1.41 

100.00 

Throwing it into another form, we have, in 100 parts, 

MetalUc Iron, 41.25 

Oxygen of the Protoxyd aboTe, 11.78 

Carbonic Acid , 85.17 

Impurities a&d Water, >4.»........ 11.80 

100.00 

The best ores, therefore, contain a little more than 40 per cent, of 
pnre iron; practically they yield 30 or 33 — sometimes, however, 
approaching 40. 

This ore occurs in nodules and balls, or in flattened Concretions, 
disposed in layers, and interstratified with the shales of the coal- 
measures. These balls, or concretions, run up in size from small 
pebbles to masses weighing a ton or more. 

78. The clay iron-stones are generally considered a variety of the 
crystalline carbonate of iron called spathic or nparry iron. Though 
not as rich as some ores, they are, nevertheless, highly valued on 
account of their association with stone-coal. 

* Taken from Overman's Manufacture of Iron, p. 80. 
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Whitney^ in his ^^ Metallic Wealth of the United States/' says: 
<^This is, perhaps, the most important ore of iron; not generally in 
its sparry state, but as a mixture unth clay and the hydrated oxyd 
which results from its decomposition, and as constituting a part of the 
great Carboniferous Formation; hence, occurring with the coal required 
for its reduction, it becomes of great importance." 

Again: **It is to the abundance of her coal-measure iron-stones that 
England is indebted for her vastly preponderating production of this 
metal ; and it is thus that she has been able to supply the rapidly 
increasing demand for railway iron, which the discovery of a new 
means of national intercommnnication rendered necessary. The coal- 
fields of North and South Wales, North and South Staffordshire, etc., 
while they furnished fuel to smelt the ore, furnished the ore itself, and 
the necessary flux from the same «haft, with hardly any increased 
expense beyond what it would have cost to raise the coal alone." 

79. In the course of our investigations in Tennessee, we have seen a 
bluff of shale forty or fifty feet high, with numerous layers of these 
nodules and balls occurring through it. It is not our object, however, 
to give at present any details in regard to its amount, extent, etc. 
This we defer until farther and more extended observations are made. 
From what has been seen, we attach much importance to these dis- 
coveries, and feel confident of adding another important iron-field to 
those already knowiu 

80. There is another ore of iron which has lately attracted much atten- 
tion in Scotland and other countries. It is a coaly impure carbonate 
of iron, peculiar to the coal series, and called the Uach-band or Mu%het 
vron-stone. Indications of this have also been discovered in our coal- 
measures, which we regard with much interest, and which may, by 
future developments, become important. 

Finally, in addition to the carbonates of iron, more or less brown 
hematite is scattered over the Table-land. What its importance is 
remains to be seen. 
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FOURTHLY, THE WESTERN IRON REGHON. 

81. Its Extent and Ore-banJca. — How the Ore Occurs. — ^^This great 
iron -field lies in the counties of Stewart, Montgomery, Benton, 
Humphreys, Dickson, Decatur, Perry, Hickman, Lewis, Hardin, 
Wayne, and Lawrence. It runs directly through the State, and is 
about fifty miles wide. The whole area is an extended plain, cut up 
by the valleys of streams flowing into the Tennessee, Duck, and Cum- 
berland Rivers, and by the valleys of the rivers themselves. Between 
these valleys there are often wide flat areas — characteristics of the 
Highland Rim of Middle Tennessee, (§ 31,) to which, by the way, this iron 
region mostly belongs. Occasionally the country is rolling, especially 
the limestone portion of it. 

82. Over this whole region, valuable deposits, or b^nksj more or 
less isolated, some of them of great extent, are freely scattered. 
Though in some respects similar to the banks of the Eastern Region, 
yet they differ in their geological relations, rest upon a very different 
limestone formation, and do not occur in long troughs, or coves 
bounded by mountains. We find them in, or in good part forming, 
many of the "knobs" and ridges, which, rising up from one hundred 
to three hundred feet, lie in between the small branches, or skirt their 
valleys. At many points these ridges, extending for one, two, or, in 
a few cases, even three miles, are made up of deep and immense 
masses of flinty matter, or chert and ore mixed with clay, all resting 
upon a siliceous or cherty* limestone basis. The limestone does not 
always appear near the banks, being covered over by their loose 
masses to a depth of from fifty to two hundred feet — such being the 
thickness of the deposits. 

83. The ore occurs in great blocks, lumps and " pots," isolated or 
in great heaps, or in irregular veins, layers, etc., from a foot to twenty 
or more feet in thickness, scattered at intervals through the banks, in 
among the clay and chert. 

I 

* Chert is an impure flinty rock. Masses of it are common in some limestones. 
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Such is the general character of the heavy deposits. Some of the 
localities do not abound in chert, but afford the ore in beds of red 
claj alone. 

The ore is raised from excavations made either in the tops of the 
ridges, or in their sides — all being open to the day. As yet, in the 
aggregate, but little impression has been made upon it. It appears to be 
almost or quite inexhaustible. Hereafter we hope to be able to give a 
catalogue of the banks, adding.all the importaiit facts in regard to them. 

84. We have as yet confined our attention to the western side of 
the Highland Rim; but this iron- field has, in fact, a counterpart, 
though of much less extent and importance, on the eastern side, lying 
in the range of counties along the base of the Table-land, including 
White, Warren, Coffee, etc. These counties have afforded some ore, 
and one blooinary is now in operation on Rocky River, in Warren. 
We look forward with interest for greater developments in this 
detached section. 

85. The Varieties of Org.— With the single exception of the Marion 
bank, near Clifton, in Wayne, they* all belong to one species — ^the 
brown iron-ore, or limonite. (§ 52.) The varieties occurring are the 
compact, "honey-comb," pot, and pipe ores and ochre. . The first 
three are common, and are found at nearly all the banks, " Pots" 

often occur, filled with decomposing chert, frequently with water, and 

» 

a few have been noticed enclosing splendid crystals of selenite. The 
pipe ore is abundant at some localities in Stewart. 

The ores are generally excellent, and make good iron. We propose, 
hereafter, to analyze and classify them all, so far as necessary. The 
following analyses were made by Dr. Troost. 



No. 



1 
2 
3 

4 
5 



Perexyd 
of iron. 



830 
63-0 
80-0 
80-0 
76-5 



Oxyd of 
Blanganeie. 



1-0 
20 

10 
60 



Water. 



14-0 
16-0 
12-0 
150 
120 



Earthy 

matter 

and lo88. 



2-0 
20-0 
8-0 
4-0 
6-5 



Per cent, of 
pure iron. 



58-1 
441 
66-0 
56-0 
53-5 



Locality. 



Perry couaty. (?) 
Hickman county. 
Brownsport. 
Bear Spring. 



« 



(( 
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86. The ore of Marion furnace is red, and related to the ^^ dye* 
stone." (§ 67.) It ii9 a fine granular ore, at some points hard and com* 
pact, at others soft, unctuous, and stainijj^g a deep red. It occurs in 
several knobs in the region, and is irregularly arranged in layers, with 
red clay and shaly matter. The ore is hi^ly esteemed, and yields an 
excellent iron. 

87. Q-eolofftcal Melations of the Western Iran Region. — The rock 
upon which the deposits are basedis the lower or cherty part of the Gar*- 
boniferous Limestone, or perhaps, in some cases, the upper part of the 
Siliceous Group.* The loose chert of the banks often contains carboor 
iferous fossils, and at some points, with the clay and iron-ore, affordft 
obscure traces of original stratification. In fact, the banks sometimes 
appear, as perhaps they are, like great leached masses, the insoluble 
residue of many feet of cherty limestone, the calcareous part of which, 
has been dissolved and removed by water* 

We are inclined to think that the ferruginous chert of this lime- 
stone has been the great source of the peroxyd of the ores. Liberated 
by its decomposition, the iron-oxyd, in some form or other, has per* 
meated the loose leached masses, and has been finally left in the beds, 
veins, pots, pipes, etc., in which we now find it« There are many fact^ 
supporting this view. 

We will add, however, that at many points the banks afibrd water* 
' worn gravel -^carboniferous cherty pebbles— -an evidence of drift 
action, due, however, it may be, to local or littoral causes. We shaU 
take another opportunity to speak of this interesting subject. 

The Marion bank alone rests upon "knobs" of the "gray lime 
stone*' group. 

88. Furnaces and Forges, — -There are in this splendid field thirty- 
five furnaces, and the blast of all but two created by steam-power. 
Many of them are extensive and elegant establishments. Thirty-one 
were in operation in 1854, and made 87,283 tons of iron. 

There are four bloomaries, making, in 1854, 91 tons of bi^-iroB. 



* For deiBcdptioiift ef these fonuA^ons, Me Chapter YI. 
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The refineries, thirteen in number, are generally efficient eBtablish- 
ments, having about fifty-nine fires* They made in 1854, 6,808 tons 
of blooms, and a few tons of bar-iron. Farther statistics are given in 
ike tables. 

89. Suggestion. — The development of this iron region would he 
greatly facilitated by the building of two macadamized roads, which 
would be comparatively short and cheap ; one, say, from some point 
in Hickman, south of the Duck Biver, out to the Tennessee ; another 
fi^m the northern part of Hickman, or the southern part of Dickson, 
to the nearest d^p6t of the contemplated railroad to pass through the 
latter county, or, if that is not built, out also to the Tennessee. 

The character of the country through which they would pass, admite 
of good and cheap roads* We think this a matter of much import- 
ance, the effects of which would be to greatly increase the wealth of 
those counties, and thus to augment the revenue of the State. 
■ 90. Oonclvsion, Fuely Tables, ete. — This concludes our present 
account of the iron-ores and iron-fields of Tennessee. We regard it 
simply as an outline of the subject, yet we trust it will serve to con- 
vey an idea of the extent and value of our resources, and to awaken 
in the State more interest in the manufacture of this metal, which, if 
not one of those technically called precious, is nevertheless practically 
more precious than all. 

91. We add a word in regard to the f^iel used by our furnaces and 
forges. As yet it is throughout the State wholly ehareoal. Wood in 
the iron-fields is cheap and abundant, and will be for many years* 
When we need it, we have inexhaustible supplies of stone-coal in the 
bosom of our Table-land, and by that time railroads, as well as our 
rivers, will bring it to the very mouths of our furnaces* 

92. In reference to the tables which follow, we can sknply say, that 
we have labored to make them accurate* Very many of the furnaces 
and forges have been visited in person, and mOst of the information has 
been obtained from the iron-masters themselves. Hereafter we shall 
aim to complete the tables, by adding columns of the cost and amount 
of ore and fuel, the cost and kind of labor, the capital invested, etc., etc. 
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94. TABLB OF THE BLOOMARIES, USTCLUDINa THE NUMBBB; OF FIBBS, 

PRODUCTS IN 1854, ETC. 

(a) Eastern Iron Region. * 





No. of 
Forges. 


No. of 
fires. 


1854. 


OOLNTy. 


Fires 

used. 


Tons of 

bar-iron 

made. 


r 

Johnson...... 

Carter 


14 
5 

2? 
2 
6 
1 
1 
1 


26 
10 

4? 

4? 

9? 

1 

1? 

1 


26 
10 

4? 

4? 

7? 

1 

1? 

1 


367 
168 

30? 

55 

95 
2 

12 

13 


Sulliyan 

Washington,. 

Greene 

Sevier ••. 


Blonnt 

McMinn 



BDCABKS. 



All use brown hematite. 
B. hem. mostly ; also magnetite & r. h. 
B. hem. See table of refineries & note. 
One, cinder & b. hen)., the other b. h. 
Broim hematite. 






it 
« 



Dyestone. (See J 60.) 



(b) Dyestone Region. 



Hancock 

Claiborne .... 

Campbell 

Anderson ,... 

Boane 

Bhea 



1 

3 


1 
5 






4 


90 


5 


10 


5 


105 


? 
1 


? 

1 






1 


7 


5 


10? 


10? 


55? 



When operating nses dyestone. 
Dyestone, sometimes witli br. hem. 



(< 



(< 



« 



Seyeral old forges, not operating. 
Dyestone. 



« 



(c) WeBtem Iron Region. 



Lawrence .... 
Warren 



Total. 



3 
1 


3 
1 


3 

1 


80 
11 


51 


87 


78 


1090 



2240 lbs. to the ton. 



So far as we Lave been able to ascertain, this table includes all the 
worhing hhomaries in the State. There are other old blooming forges 
which have gone partly or entirely down. Some of them in the 
Western Region have been converted into refineries. - 

It is proper to state that most of the bloomaries in the table were 
not in operation more than half of 1864, owing to the mmsually low 
stage of water in the streams — all of them deriving their blast from 
water-power. • 
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95. TABLE OF THE REFINEEIBS, INOLUDINGP THEIR FIRES, PRODUCTS 

IN 1864, ETC. 

r 

1 

(a) JSaatern Region, 



comrrr. 


No. of 
forges. 


No. of 
firefl. 


OPKRITIOKS OT 1854. 


BSVABK8. 


Fires 
used. 


Tons of 

bloomR 

made. 


Tons of 
bar-iron. 




Carter* 

Sulliyanf 

Washington.. 
Monroe 


3 

2? 
1 
1 


6? 
8? 
6 
2 


2? 
6? 
6 
2 




20? 
75? 

76 


Most likely more iron made. 

Pleasant Valley Works. 

In 1856, working old cinder. 




480 




(b) Western Region. 


Davidson J ... 

Dickson 

Montgom'ryl 

Stewart 

HumphreysTf 
Hickman 


2 
1 
5 
2 

1 
2 


10 

6 
23 
14 

4? 

2? 


5 

4 
17 
14? 

4? 


600 

140 

2900 

8068 

100? 




One not operating in 1854. 
One mn-ont fire besides. 
Three steam-forges. 
Both steam-forges. 

Formerly bloomaries. 


20 












Total 


20 


79 


69 


7288 


190 



A ton of blooms in the Western Iron Region is 2464 lbs. It may 
be that the 480 tons made at the Pleasant Valley Works were esti- 
mated at 2240 lbs. per ton ; if so, the total amount will be reduced to 
7244 bloom tons. The bar-iron is estimated at 2240 lbs. to the ton. 

The table gives Ubs than the actual production of 1854. It has 



* Prodnct of one small forge not included. 

f There are four forges altogether in Solliyan, making in 1854 about 105 tons of 
bar-iron. Our information is not sufficiently definite to enable us to separate satis- 
factorily the refineries and bloomaries; in fact, some of them have both refining and 
blooming fires. 

:|; One did not operate in 1854. 

II Operated but part of the year. 

J Haying no statistics from the Tennessee forge, in Montgomery, its fires, produote, 
etc., are not included. 

^ This forge did some work in 1864. We haye not been able to procure the neces- 
sary items in regard to it. 
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been almost impossible to get the necessary information from some of 
the forges. 

Between 2000 and 8000 tons of the blooms were converted into 
manufactured iron by the Cumberland RoUing-Mill in 1854; the 
remainder was mostly sold in Cincinnati — some in Pittsburgh. 

96. TENNESSEE BOLLING-MILLS — THEIK PBOnUCTION, ETC. 

There are three rolling-mills in the State ; two in East and one in 
Middle Tennessee. 

l9t. Pleasant VaXky Rolling-Mill^ in Washington — R. L. Blair k 
Brothers. Manufactured, in 1854, 480 tons of blooms into nails. This 
rolling-mill, as before stated, is connected with a furnace and forge, 
all located at the same point on th: Nolichucky. The works ai^ 
driven by a splendid water-power.. 

2(2. The RoUing-Mill at Loudon^ in Roane — Samuel M. Johnson 
& Co. Operated on a limited scale in 1854. Amount of products 
not known. 

%d. Cumberland RoUing-Milly in Stewart — ^Woods, Lewis & Co. 
•Product in one year, from October, 1853, to October, 1864, 2223} 
tons of manufactured iron, which was distributed about as follows: 
1000 tons to Memphis, Vicksburg, and New Orleans ; 800 tons sold in 
Nashville; 423 tons sold at the works, and consumed in Kentucky 
and Western Tennessee. 

Two furnaces — Bellwood and Bear Spring* — and a refinery, with 
eight fires — all steam-power establishments — are connected with this 
rolling-mill. Their respective products, for the time specified above, 
are : pig-metal, 8241 J tons ; blooms, 2068} tons ; manufactured iron, 
2223} tons. 

The entire value of all the iron produced in 1854, including pig- 
metal, castings, blooms, and manufactured iron, is but little short of 
two miliums of doUara. ' 

* Dover, No. 2, now takes the place of the old Bear Spring teaaoe. 
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Thus th^ iron intereist is alreieidj one of tlie most imporiant in tlie 
State. Let it be nourished with care. Besonrees are not wanting to 
augrmnt it a hundred-fold**^ 



SECTION II. 
' OOPFSBi 

First^ th& Duchtown Mme%. 

97. We can giv^, at present, nothing more than an outline of the 
derelopmenta at Buektown ; to present them complete, wotdd alone 
require a respectable volume. Enough, hoirevet, will be said to 
convey a correct idea of th^ nature of our resources in that quarter, 
and to enable those interested in metalliferous regions elsewhere in the 
State to make such comparisons^ as they may desire. We would 
especiaUy invite the attention of such persons to the characters pre- 
sented by the DucktowH veins, and to their mode of occtorence. In- 
formation can be thus derived which wiDr be of great service to the 
teplorer. 

98. Situation tftTte JlRneSy and Face of the Country. — The Coppet 
Mines of Polk county are situated in the extreme south-eastern pari 
W comer of the^ State, adjoining the (Jeorgia line, on the one hand, 



i <* !■ Ill » t ■ ■ I I li ■■■■■■ i<i »[» %, ' * s\i ., t m M t-fr It t .1 III 



^ * We think tre WQl be doing ottf iron-masters, etc., ft senrloe by calling their atten- 
4m to the repwblieation^ m the '< Mining Maguine," of a great and practleai work oil 
the manufacture of iron^ the title of which is as follows : 

*^ (The Iron Manufacture of Great Britain, theore^ally and practically considered, 
lacAsding deSeriptiTe detnils of tl» ores, fwASy tmi fluxes emj^oyed; the jpreHinfftuy 
opesatioiL of calcination ; the blast, refining, puddling and balling ftimaces, engines 
and machinery; and the yarious processes in union; statements of the quantity of 
naterial; period of time And aniduitt df power consoBied in the sttocessiire stages) 
cost of raising minerals; and manufaoturing xurude and finished iron; and analytical 
researches into the economy of fliel in blast furnaces. By William Tiliran, 0. £. Illus- 
trated by tWeHty^three plaies of ftimaces and machinery in operation. London, 1865." 

The r^ublication of the entire work, with the platen and with Amedcau netes^ wtti 
commenced In the November number (1855) of the << Mining Magazine.'' This maga- 
line is published monthly by William J. Tenney, 98 Broadway^ liew Yorl^ at five 
dollars per annum in adyance. 

5 
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and bnt a few miles from North Oarolina, on the other. The region 
in which they occur — ^an old Indian province — ^is called Ducktown. 

About the mines the surface of the country is rolling-M5ut up into 
knolls and ridges, which are tolerably uniform in height and appear- 
ance. The entire region is a part of an elevated basin or trough, 
lying between the TJnaka bed, before described, (§ 18,) and the ranges 
of the Blue Bidge farther east, At Ducktown, this basin is about one 
thousand feet above the Valley of East Tennessee, (§ 22.) The part 
included within our limits may be said not to belong physically to 
Tennessee. The line separating us from North Carolina, a few miles 
before reaching the Hiwassee, suddenly leaves its south-western 
mountain range, and runs in a direct course nearly south, to the 
Georgia line, thus cutting off a small triangular portion of the former 
State, including not far from sixty square miles, and throwing it into 
our own. This deviation was a happy (accident for Polk county, and 
for the State. 

99. The Ducktown region is intersected by the Ocoee River^ the 
course of which, after entering Tennessee, conforms successively to th^ 
character of this region, and to that of the mountain ranges through 
which it afterwards breaks. Coming out of Georgia, this stream — 
passing in the meantime through the southern part of the mining 
district — ^flows quietly north-westward for ^bout five or six miles, until 
it strikes the eastern range of the Unaka group. At this point it 
begins to descend in rapids through the wild narrows of the mountains. 
For twelve or thirteen miles in its tortuous course, it rolls along over 
the rocks, while high and grand cliffs of slate and conglomerate come 
down to the water's edge on both sides, scarcely affording at any point 
space enough for a garden spot. After leaving the narrows, the river 
flows for four or five miles through a more open valley^ and then 
escapes entirely from the mountains into the great valley below. 

100. Along the river, through the narrows, a good road, running bat 
little above the water's edge, has been cut out of the cliffs,* through 



* Should a railroad be built along the Oooee^ this work will be a yaluable oontri- 
butlon ftfirard it. 
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the indomitable energy of Mr. John Caldwell, one of the principal 
pioneers in the Ducktown developments. The magnificent scenery 
along this road, enlivened by the constant roarmg rapids^ Tfill itself 
more than repay the amateur on a visit fo the copper mines, long 
before he reaches his destination. 

The whole Unaka bed at this point is, on an air-line, about nine or 
ten miles wide. 

101. Historiedl Sketeh,* — ^For several years previoos to the discovery 
of the Bncktown mines, considerable exditement had existed through 
the conntry, for many miles aronnd, in consequence of the discovery of 
gold. (See Sbction IY.) In 1843, a Mr. Lemmons*«-^ne of the gold- 
hunters— being pleased with the appearance of thmgs at the pomt 
where the Hiwassee viine is now located, began to wash in th^ branch 
for gold. At first he thought himself highly successful, finding an 
abundance of what he took to be the precious metaL Upon a second 
examination, however, it proved to be crystals of red copper ore.f 
This discovery led to no very imp(»rtant results. ^^ Some further work 
was done by Mr. Grant, who found several rich specimens of native 
copper." 

102. Some time afterwards, it appears, the property got into the hands 
of a company, who, in their limited operations, discovered the ^^ black 
4KDyd/* which has been so far the most important ore of the mines. 
Its nature and value, however, were unknown to them. The company 
forwarded a quantity of ^^sampW of various rooks, etc., found in 
their work, and in the vicinity, to New York for examination, buf 
regarding the black ore as worthless, they, with perhaps the exceptioii 
of a single fragment, did not include it. Q?he report received> as 

■■**^— I 'I »i' > ■ « ■ ■ l»fc»»»i.»« I I I ■ ■ p « I I ■ I II I I I III »i III r I) II -^»-y»^i t I ' ' ' \ 

* The foUowing fSEicts, bearing upon the liUtory of the ma$Bf haye been eoUeeted 
from » rariety of sources ; some of them from gentlemen directly concerned. We are 
especially under obligajtiops to Dr. Charles A. Proctor, State Assayer, and formerly of 
the mines, not only for the tables included in this article, bvl alfo for sereral maps 
and sections relatiTC to Dacktown. Valuable facts, too, haye been obtained, and 
quotationa freely made, from an article on the *(, Copper District,*' in The Southern 
Journal of the Medical and P]iy«i«al Sciences. . '- 

t Red oxyd of copper. 
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might have been expected, was unfavorable, and resulted in the winding 
«p of operationfi for that season. 

In April, 1847^ Mr. A, J. Weaver, ^ Oecnuui, informed the com* 
pany of the value of the black oxyd, and, securing a lease from them^ 
commenced mining operations. The jeaalt of this work was the ship* 
ment of ninety casks of ore ^^ to the Bever e Smelting Works," near 
Boston, the value of which was thus reported : " Three casks weire very 
|»oor, of a reddish day, so that they were not sold* The balance were 
put up in two lotd. No. 1, of 18,750 Ibs.^ deducting water, was wort^ 
82*5 per cent; No. 2, of 12,460 lbs., was worth 14*5 per cent 
^opper."''^ McMkwhile, Weaver having left^ operations were su^ended, 

108. There is another drommstance bearing upon the discovery of 
c^per at other points in Ducktown, which is in place here* 

The same year, 1847, Mr. B. 0. Duggar, attracted by the high 
price of iron in dds region^ and the immense masses of iron-ore^ ot 
VgoMOny" which, occur along tibd outcrops of many of the veins, cobip 
iaeaced building a forge fcor the manufacture of iron, on prop^y now 
belonging to the Cherokee min^ In 1848, the forge Was com]^ted; 
but this enterprising gentleman was doomed to disappointment The 
iron produced yn,s red-BhoHyf and of but little valuer ^^ If heated to 
a white ccior, and immersed in water until cold^ it would show a very 
4diin copper precipitate on the aur&ce. Sometimes the forg^ flame 
%tA a green tinge.'* After ftdly trying the ^^gomMBk'.oi Dudctown, 
Mr* Duggar waa finally compelled to get his oire from a distant 
^ality. The facts thus developed had their eSeols ultimately upon 
Ihe copper interests. 

In May^ 184% the property which Weaver I^^ leaAed was secured 
1^ anoth^ person, who let it r^nain undeveloped until 1850,. when 
general attention began to be called to the mines» 

104. In order to show the spirit which animated and the circum- 
atanaea which surrounded some of the pioneers in the development of 



* From a letter written by Weayer to «m of i3k» oonqHtay from wimii he bad leeeedL 
f "BrittlOi or toeakiiig short when red-hot" 
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du8 copper region, ire take the liberty of quoting tbe foUoirmg inter-* 
esting letter, written by Mr* John CaJdweU, at the request of Dr, 
Proctor:*— 

" GBirTLBMHsr t— I came to Ducktown in 1849, scouting for copper, 
and found some fire or six tons in a cabin, ten feet square, on the 
property now known as the Hiwassee. I found the country unez«^ 
plored — the school sectioi^ a property now worth a million of dollars, 
attracting little or no attention. 8at down in the woods for thres 
hours, to mature a plan to control and open the section. I owned, at 
|iie time, one twenty dollar bill. After three hours' reflection, resolved 
to call a meeting of the citizens of the township, and make a speech 
explanatory of the value of the school section, and of the import«> 
ance of leasing it for mining purposes. Told the people that as soon 
as the mines could be opened, their condition would be improved, and 
that civilization, intelligence, comfort, and wealth would be the inevi«- 
table results. At the conclusion of this remark, a speaker arose in 
the crowd, and informed me that a larg^ portion of the inhabitants 
had come here to get away from civilisation, and if it followed them, 
they would run again. After the speech was made, drew up a memo* 
rial to the Legislature, praying the passage of a law authorizing the 
commi^ioners to give a mining lease on the school section. The 
memorial was signed by a majority of the citizens, and, on personal 
application, the law was passed, and under it the lease was taken. In 
May, 1850, commenced mining in the woods. In the same year sunk 
two shafts, and obtained copper from both of them. The excavations 
made did not exceed twelve feet — at that depth the copper being 
found. Commenced mining at the Hiwassee mine in 1851, in connec- 
tion with S. Congdon, the agent of the Tennessee Mining Company. 
Built a double cabin, and taught Sabbath-school in the kitchen end of 
the establishment, aided by young Mr. Walter Congdon." 

In regard to the road down the Ocoecj of which we have already 
spoken, (see § 100,) he says : " While this same miner"' — one who had 

■ ■^■- _ 1 _ „ . ^ * ' 

* Southern JosxiiaI, toL iii., page 43. 
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spoken irrererently of their laudable Sabbatli-^scliool efforts — "was 
planning a way to pack the copper ore ont of the monntains on mules, 
I surveyed the Ocoee River, and determined to make a road eighteen 
miles through an impassable desert. I had no ineand, but a strong 
determination to surmount every obstacle. Going to a Methodist 
camp-meeting, Z obtained permission to make a rockd speech in the 
recess of Divine service. The speech ovear, we took up a collection^ 
principally on credit and payable in trade. This, however, served the 
|mrpose; and on the 6th of October, 1851, the work was commenced* 
On the first day, three hands worked ; on the second, two ; and the third, 
worked alone — ^public opinion, strong and powerful, being against the 
enterprise. On the fourth day, hir^d a dozen Cherokees. Thus 
began one of the most important projects in the State^ which was con- 
summated in two years, at an expense of about $22,000. The Ten- 
nessee Company came early to help in the enterprise, but the Hiwassee 
held back till fourteen miles of the road were passable for wag6ns. 
At the close of the first year, Rdbert McOampbell was employed as 
the engineer of the road, after which I again turned my attention to 
mining." 

105. As a oontihuation of this historical sketch, we tippend the 
following table of the mines, made out the last of September, 1855. 



\ 



No. 


Name of Mine. 


When opened. 


By whom. 


1 
2 
8 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 


Hiwassee 

Cocheco ,. 


■ 

August, 1850. 
October, " 
October, 1861. 
November, 1852. 
Decepoiber, " 
April, 1868. 
June, " 
July, « 
Bept* « 

Not. « , 

February, 1854. 

August. ** 
(( it 


T. H. Callaway. 
J, y. Symons. 
John Caldwell. 

Samuel Congdon. 
John M. Dow. 
Capt J. Tonkin. 
C. A. Proctor. 
Capt. J. R. PilL 
C. A. Proctor. 

William Bunter. 
Capt. Wmiams. 
William Majfield. 


Tennessee 

Polk County 


Cherokee » 


' Eureka 

IRftst TAnnesRee..*...T.. 


Isabella 


Hancock'^ ....*. 


Mary's 

Callaway 

Culchote 

United States 


Biggs 



* Or liondoki. 
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106. The i}eohgieal Gharacter of Duektotvn and Vieinity. — The 
triangular space which includes the mines, and of which we haye spoken, 
(§98,) is mostly made up of a slaty rock cidled mica-schist or mica 
slate,* the layers of which dip or incline at a great angle, more or lesd 
towards the south-east, their outcropping edges ranging in conse- 
quence about north-east and south-west. It is among these layers 
that the copper Yeins lie, dipping as they dip, and appearing in out- 
cropping lines along the surface as they do.f 

In going from the mines down the Ocoee, the mica-slate series termi- 
nates when we reach the n^irrows. Here commences a splendid section 
of conglomerate and half-metamorphic chlorite and clay slates, all 
interstratified for miles. (§ 99.) These continue most of the way 
through the mountains, the gray sandstones and quartzose rocks of For- 
mation III. finally appearing along their western flanks. After pass- 
ing the mountains, the limestones and shales of the valley are met with. 

107. The Copper Veins. — ^Within an area not more than six miles 
long and half as wide, there are at least seven or eight distinct and 
remarkable veins, and the probability is that there are others in the 
same region and vicinity yet undeveloped4 These veins are of various 
lengths ; some of them are continuous for several miles ; and are gen- 
erally parallel. Their location, course, extent, etc., are best seen by 
referring to the maj, on which, in a general way and according to the 
best data we could collect, their outcrc^s are traced. 



* In addition to the mioa slate aboye mentioned, talcos0 slates and layers of toagh 
hornblende rock occasionally occur, interstratified with the rest Veins of quarts 
running across the strata are quite common. 

f This arrangement of the layers or strata, and their included veins, may be illus- 
trated by placing a book, containing, say, a few plates, in a highly inclined position, 
wi^h its back resting upon a table, and its front edge up. If now its inclination be 
directed towards the south-east, or, in a word, if the book be so placed that water 
will run down its side in that direction, its inclination or dip, and that of its leaves, 
will be the same as that of the slates under consideration. The latter will be repre* 
sented by the leaves, while the copper veins will have their counterparts in the few 
thicker sheets devoted to the plates. 

X Since the above was written, we have been informed by a gentleman, whose autho- 
rity cannot be questioned, that another vein has vexy recently been discovered, a few 
miles west, of any hitherto known. 
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Some of those, or allied reiua, are aUo fonnd in the same range in 
deor^, and perliaps, too, to Ute nturtlt-eaat in North GaroUna ; but 
the moat raloable, po far as kaown, ara iAclnded m the region uudv 
consideration.* 

108. They are all remarkably similar in diajaet^.f The foDolring 
eeotion| will illustrate theor mode of occurrence, extmt, etc. 

uonoM 01 A TtvaKTomi ooma ms. 



B, S, 8, sarraoe of the ridge interBeoted. E, £, £, mica nlste. A, B, B, ted C, the 
*d>. D, "gosBftu" on tbe mr&oe. 

109. It will b« Bcei^ that the vun is C0B^)0Bed of tkrte diatinot 
portions. 

The upper part, A^ la a heavy mass of light porous iron^re — an 



* No referetuM is here made to thfi mines of CarroU, eta., in Virginik. 

f They »ie called by some legrtgated Tetoe, meaning tlierebf, that the great Bheeti 
wbioh compose them haTe been formed b; the gradual sepsiation and eoncentratioo 
of mineral matter originally difi^ed through the BnTronnding formations. We shall 
take another ooouion to speak of this. 

X It is Tory desirable that a clear idea should be obtained of what a ttction Is, and 
' of its QBB in geology. In the first place, the face of a perpendicnlar bluff or cliff— 
Just snoh as occur along our rivers — preseuts a natural lection, exhibiting the character 
of the strata whioh compose the bluff. The edges of the rocks are exposed along its 
fftee, and indicate at once the order, thickness, kind, aud often the poution, as to 
whether horizontal or inclined, of the strata in the hill, ridge, or apland immediately 
back, and of -which the bluff forms a part. An artificial eeotioD of any hill, ridge, 
plMn, basin, eto. , ie the ropresentatioa of the rooks or strata at they wmitd appear were 
they exposed in the face of a blnff miming across or through such hill, ridge, etc. 

For example, tre have iu the section above a representaUou of a supposed blnff, 
made by outtii^ through one of the ridges eont^ning a copper vein. So, too, in the 



impore hydrated peroxyd — ^to whi<5h the miner's term gossan is tmi- 
yersally applied. This is the material that Mr. Buggar (see % 103) 
attempted to irork in his forge. The gdssan is foimd at many points* 
dLong the outcrops of the veins, especiallj on the knolls and ridges* 
Sometimes it ocenj*s in great banks or blocks, sciattered over a space 
fifty or a hmidred feet wide. In the section, D represents the snrfacot 
gossan. 

110. The portion, B, B, is a hed or mass of dark or blac^' ooppei> 
ore — an impure llach oxyd — some of it containing as high as fifty p^ 
icent. of metallic copper, but averaging from sixteen to twenty. At 
some points, the ore is mixed, more or less, with fragments 6f quarU 
and iron pyrites^ 

This bed has furnished as yet all the ore shipped from the mines. 
Its vertical thickness is variable : at some points it swells out in great 
masses many oubio yards in volume ; then again it becomes a thin^ 
iiregnlar layer. The average, perhaps, is betWjBon two and thtee feet. 
In width, of coarse, it varies with the veins ; these, at some points^ 
are fifty and sixty feet wide — ^the average, however, being much lower. 
Its distance from the surface is also variable, and dependent in part 
upon topographical features. On high ground it is often from seventy 
to ninety feet; in the valleys, much less — ^perhaps about twenty-five. 
The distance appears to be the same as that of the water-level; in 
other words, to be the same as that to which it is necessary to go— in 
digging wells, for example — to reach water. 

111. The lowest party C, which runs down indefinitely^ is a hard 
*' arsenical*' rock, so-called, containing iron, sulphur, and generally a 
variable per centage of copper in the form of sulphtiret. It often^ 
too, encloses quarts and fragments of mica slate. 



general seetioa at tbe bottom of the map aocompaDying the report^ we hare, la a word) 
the face of an exposed bluff nmxung enilrelj thresh the State. 

These seetions are eonsbmoted from data- oolleoted by trayeUmg oTsr the line of 
eonntrj to be fepresented, «nd by eareflAlly obserring, al the same time, the oharaoiar 
of the rocks ad they Sttccessively appear on the snrfacey as, for instaneey the edges 
of tibie strata ending out on the hillsides, or in the TiUieySy sle. 
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The vein was once iindoid>tedl7 filled to the top with this material. 
The gossan and the black oxyd have been derived from its decomposi- 
tion, which has taken place mainly, as we think,, through the action 
of water. The original ^^ arsenical" ore, in the slow progress of its 
decomposition downwards, has left behind the resulting light porons 
gossan. The heavier black ox yd, on the other hand, in some form or 
other, has been constantly carried downward, until it has formed, 
resting immediately upon the undecomposed mass, the bed of black 
ore, as we now find it.* 

112. Although the amount of the hlach oxyd is great, yet, as may 
be inferred from the mode of its occurrence, it is not i7i,exhau9tMe* 
Many, stopping here, have put too low an estimate upon the yalue of 
these mines; They have conceived that when this bed of ore shall 
have been exhausted, the mines will be worthless. This is doubtless a 
great mistake. Their value in fact depends upon the richness of the 
lower part of tha veins. To determine this — ^to know how rich in 
popper the so-called arsenical rock may be, has been an important 
question, which so far has been answered favorably. Several shafts 
have been sunk with a view of testing this matter, the results 
of which thus far have been very satisfactory. Gapt, Harris, in the 
Third Annual Beport of the Hiwassee Oompany, says: ^^At the 
depth of one hundred and forty-two feet from the surface^ or sixty 
£8et below our adit level, I have another cross-cut of sixty-four fe^t, 
at which point I have cut the lode^ where Hire have a fine bunch of 
yellow sulphuret exposed to view. I have not as yet struck the foot 
wall. The farther I get into the lode, the better it proves to be* I 
am at present in the lode five feet; if it continues to improve, it will 
surpass any thing I ever saw*" "We look confidently for the most 
favorable results from these test shafts, f 

* Perlukps the decompontion of the original matter has ftmuBhed soluble salts of 
copper, wMchy coming in contact again with the same matter under d^etmt eondUhtu^ 
have themaelTee been decomposed, and the oxyd precipitated. A Terj intelligent 
gentleman, connected irith the mines, assures us that he has obserred such decomposi- 
tions as the latter. 

f Since writing the above, we have receiTed additional and intorasting infonnatioii. 
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113. Present Production of the Mines. — The following table gives 
tlie product and the condition of the mines for the month of Septem- 
ber, 1855 ; also, the per centage of the last ore sold, and the points 
wh^re sold. 



No. 


Kaanaf. 


Poimds prodaced 
in Sept. 1855. 


Yalne per cent, 
of ore last sold. 


Where sold. . 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Hiwassee 


269,174 

217,641 
264,172 

281,714 

279,614 
289,716 
267,146 


24 

26 
29} 

23| 

29 
41 
S6 


New York. 

Baltimore. 
London. 

Boston. 

London. 
(1 

u 

1 


Cocheco* 

Tennessee 

Polk County 

Cherokeef 

Eureka 

East Tennesseef .... 

Isabella 

Hancock 

Mary's 

Callawayf 

Cnlcliote:^ 

United Statesf 

Biggsf 



According to the table, seven of the mines prodtjced in September, 
1855, 1,809,177 lbs., or a little more than 807 J tons. Though ^re 
have not the facts necessary to determine accurately, yet the value of 
this ore is perhaps about $80,000. 

114, We ^add, on the following pagQ, another table, showing the 
present extent of the operations, an^ the entire amount of ore shipped 
from the mines since thear first opening. 

It will be seen that eight mines have produced and shipped 
14,291 tons, worth more than a million of dollars. The Hiwassee 
alone has shipped 4156 tons — about two«sevenths of the whole. 



Capt. Harris reports as follows: <<The vein has been intersected by a cross-cnt sixty 
feet lower, being two bmidred feet from the snrfaoe. At thifif depth it has grtat^f 
improved, Masses of fine yellow snlphuret occnr in abundance. This, is considered as 
settling the value of the mines." 

We have had the pleasure, within a few days baok^ of seeing elegant specimens of 
the sulphuret taken from the part of the yeia referred to, which promise well for its 
future. V 

* In V. S. (kmxt f In. market % Opemng dead ground. 
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Hiwassee 

Gocheco 

Tennessee 

Polk County 

Cherokee. 

Isabella 

Mary's 

Eureka 

Hancock. 

East Tennessee 

Callaway 

Cnlchote 

United States 

Biggs 

■ ■■ II 



No. 



1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 



Toasihipp^d. 



«i«^«4^-»>*i^^-«^^»^«*^ 



4156 



. 7355 



1100 
1680 



FMtflf Ahaftl. 



^^■••^w^^— ww^w> 



641 
98 
472 
847 
835 
217 
189 
180 
264 
101 
100 
207 
114 
70 



DrlTBge in feet. 



2784 

74 

1161 

1341 

1147 

711 

197 

872 

742 

640 

147 

289 

100 

14 



115. The want of a railroad from the mlaes to some conyenient 
poii^t on the East Tennessee and Georgia road has ^eriouslt/ affected 
then: production. With the proper facilities for transportation, the 
amount shipped would be vtutly inere€t9ed. 

In view of all the facts, we feel justified in regarding these mines as 
of great value, and think their fiill development well worthy of all the 
encouragement the State may give. 



Other Localities of Copper^ etc. 

116. Copper ores have been discovered at several points in Baat 
Tennessee out of Bucktown, but not as yet, so far as we know, in 
sufficient quantity to justify mining operations. 

There are two localities, one in Monroe and anotlier between Olinch 
Mountain and Copper Bidge, in Grainger, where small quantities of 
tke carbonates of copper occur in limestone. At the latter place, toO| 
^ little sulphuret is found, associated with iron pyrites. 

Some green carbonate has been found on the waters of the Tellico 
and Cane Creek, in Monroe. 

At many points, along the whole range of the TTnaka Mountain 
group, traces of copper are found, generally associated witli iron 
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pyrites ; but no looality of importance hag, so fajr, come nnder om 
obserTation* 

UT. Where to look for Cfapper.— ^The first t^ro formations in thiA 
Tennessee series are, aboye all others in the State, metoBiferoue^ 
Within the region occupied by these, metallic veins may, with good 
reason, be looked for.* 

118. The Mica Slate Oroup — the first in the seriesf — is, as 
before implied, (§ 106,) the formation in which the Bucktown veins 
occur. For the most part, Ahis group runs i^to North Carolina; 
Bievertheless, it readies at several points into Tennessee, covering 
aoctensive areas. The largest of these commenoes in the south-eastern 
part of Washington, and runs ncrth-^astward through Carter and 
Johnson. Qtdb Orchard^ in the former county, affords a large extent 
of this formation, and offers an inviting field for ezpteration. The 
entire range of the ItGca Slate Chroup, so far as found in Tennessee, 
can at once be made out by referBice to the map. 

119. The most of this metaUiferous region, however, is occupied by 
the great bed of talcoee and iemi-micaceoue slates and conffhm$raC0j 
which constitute Formation II. f. This swes covers a portion of Polk, 
and mostly the mountain parts of Monroe, Blount, Sevier, and 
Cocke. Some copper has already been found in it, and we can see 
no reason why valuable deposits may not exist within its range. 
The general indications are favorable. As we shall see hereafter, 
it has so far famished all the gold found in Tennessee. The range 
and extent of this formation, as in the last case, can be seen upon 
the map. 

Attention to the characters presented by the Ducktown veins. 



* We do not wish to be nnderbtOod, in irliat is said here or elsewhere, as enconraging 
a wild, random search for <* minerals,^ to the neglect of business, etc. We would far 
rather control and discourage, than bd the cause of originating any such spirit. Those, 
howeyer, who are aocidestaUj thrown into mineral regions — ^the hunter, the traToller, 
the surreyor, etc.— can easUy, without any sacrifice, keep a lookout for traces of 
eutoropping Teins. It wiU be well for s«oh to do so in the region under eon- 
sideration. 

f See Chapter VL 
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especially to those connected with their outcrops along the surface^ 
or to the "surface indications," is recommended to those who may 
have occasion to explore the wild regions occupied by either of these 
formations* 



SECTION III. 

LEAD AND ZINC. 

120. But little has yet been done towards the development of ihe 
lead and zinc of Tennessee. Ores of these metals occur at numerous 
points. The localities are more or less important, and many of them 
deserye attention. We will first enumerate the different species of 
ores occurring, so far as we have observed, within the State. 

121. The Ores qf Lead and Zine found in Tennessee. — There are 
five in all, two of which, however, are of little importance. 

1st. Sulphuret of Leady or G-aUnay which, when pure, contains in 
100 parts, 

Lead 86*66 

Sulphur ia.84 

100-90 

It may be recognized by its metallic lustre and lead cohr^ together 
with its crystalline, or sometimes granular structure. With the excep- 
tion of the one below, it is the only lead ore that wcf' have seen in 
Tennessee. 

2d. Carbonate of Lead^ or White Lead Ore^ called also Oerusite* 
It is composed, when pure, in 100 parts, of 

Lead 77.70 

Oxygen 6-90 

GarbonioAoid 1640 

100-00 

We know of but one locality of this species, of which we will speak 
farther on. 



\ 
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Sd. Sulphurei of Zinc^ or Ztne Blende^ flometimes called ^^Blcush 
Jack'' Its composition is, 

Zinc 66-90 

Snlphiir 83'10 

10000 

This mineral, whicli can scarcely be regarded as an ore, has a yel* 
lowish, or brownish-yellow color, with a waxy lustre. It is often 
crystalline^ and sometimes massive. 

Aiih. Carbonate of Zinc^ or JSmithsonite^ sometimes called Oidamin^^ 
composed of 

Oxyd of Zinc 64-81 

Oarbomo Acid 85-19 

100-00 

r 

The color is impure white, or brownish. It is distinguished from the 
following mineral by its effervescing with adds. 

hth. SUicate of Zine, or Calamine. Its composition is, 

SiHca 2510 

J Oxydof Zino 67-40 

Water « 7-60 

10000 

Its color is generally whitish or yellowish. 

The last two minerals have little of the aspect of ores, and would 
escape the attention of one not acquainted with them. They occur 
massive or incrusting ; sometimes in mammillated or stalactitic forms ; 
often as earthy or stony masses of yellowish-gray colors. As a gen- 
eral thing, they may be distinguished by coarsely pulverizing them and 
throwing the powder upon burning charcoal ; if zinc be present, a white 
cloud of oxyd will arise, and may be collected on a cold plate of iron 
held over the fire. The weight, too, sometimes gives a useful hint as 
to their nature. 

122. Lead in JEast Tennessee. — There is scarcely a county in East 
Tennessee that does not afford more or less galena. At all the 
localities which we have visited, it is found in the limestones of 
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Formatioa lY.'*' In Marion and Bledsoe it occurs in the Mountain 
Limestone. It is very frequently associated T^ith sine blende, and i& 
found, 

let. In thin seams or veinSy from one to twenty inches in thickness, 
occupying fissures in the rocks ; and, 

2d. In small patches or pockets, or in grains, disseminated through 
Wffbestonei 

123. In Claiborne county there ard nmnerons veins which have 
attracted attention, and upon which several shafts have been sunk. 
Generally they are thin seams of galena and blende, with a flinty 
veinstone. 

An important one, andj by the way, the best we have seen in the 
State, occurs on Powell's Elver, between Tazewell and Jacksboro', 
about sixteen miles from the former place. The vein fills a nearly 
vertical fissure, aboiit twenty inches wide, in rocks whidi dip but little. 
It can be traced for a mile ot more. At the time iDf our visit, Juljr 
of this year, '(1855,) very little had been done tow»rds its develop- 
ment, but its character, in one place on the surface, could be distinctly 
seen. The galena, associated with blende, occurs in several sheets, 
with an aggregate thickness of about five inches. The sheets are 
separated by a gray fiinty veinstone. There is reason to believe that 
the character of the lode will improve farther down. The property 
belong* to Mesws. Caldwell, Birdsey^ and others, who were making 
drrangements to test its value. 

In Johnson, south of the Watauga, on the Dnggar property, there 
appears to be a vein of galena with blende. It has not been sufficiently 
exposed, however, to enable us to form an opinion of its character. 

A vein of galena in Monroe, said to be valuable, has been reported. 
We have not had an opportunity of visiting the locality.' 

124. Deposits of the second class are numerep. None of them 
appear to be of much importance. 

We have already spoken of the lead and sine m the iro9 ores of 
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iafls'CoT^, anid in {Uoi6xised at Carter's 'ftunaoe, m Garter county, 
(f 65.) These, tm doubt, have been derived from galena and blende,* 
libwated bj the leacUng of the limestones beneath the iron hanki* 
In fact, at 8<BBe j^oints in BompasB Oove, the UmeetMe can be aeon 
dtarged mofe or Ibibb ifith gmns abd bonohen of these ores« At <m» 
point some w^ifk has been dcme, in espeotaticm of meeting inik a "vdb^ 
able deposit of galena. 

In this connection we mvpf add, tha^ tiie coves and valleys of ibs 
north-eastern connlles will yet, in all probability, afford depoaita or 
Tsms that may be profitabfy in>iked. 

125. Several years ago some lead irss raised in Jefliecson^ bit w6 
know pothing as yet of the moie of its ocennrenoe. 

The carbomaU ef leady spok^i of abgve, is foiind in Cbeeae oon&ty^ 
on the road to the Warm Springs, and in the trough of Meadow 
Greek and Faint Mountains* It occurs in small gray pieces, scattered 
through the soil. The rooks below had not been sufficiently exposed^ 
when we were there, to diow the chamcter of the locality. 

126. The limestone constituting the base of the Cnmbetbitd TM^ 
kueid, which liee both in East and Middle Tennessee^ affords some Isad 
at several points. A r&xk of some interest occurs in Marion county; 
other localities are ia the mdes of ihe moiomtahi above Seqnatcket 
valley; lead, too, has been foond in White, in the ^^Gulf of Oaney 
Foi*," etc. 

Lead has been reported at many other points in East Tennessee* 
Hereafter life will endeavor to visit and report upon ihem. Mich 
remainB to be done in this part of the State, in refdrenee to tihe dev^ 
opment of the tme dharacter and value of its lead oresj 

!I87« Ijead in Middle md Wut T9nne9i0$.'*^Y^BB of galena, gs^ 
eraHy associated, as in the Eastern Division, with biemle, ooeor in 
many counties in Middle Tennessee. Most of liiem are of but Htde 
importance ; several, however, promise to be of some ijifei^esi Our 
investigations are, ait Ihis early day in the work befese u% teo incom- 
plete to give a satisfactory account of them. We pf e^ %6 jpstain whM 
facts we have until oppartonitiss are aflforded £dr further eya mi na t i oi is r 

6 
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. 128. In regard to a ^^ large rein" in Davidson, in the vicimty of 
Haysborottghy Dr. Troost, in his seventh report^ sajs: ^^It is very 
prohable that this vein is very extensive and rich, and the ore is good. 
It has been penetrated about ten or tifelve £Det, and has already, at, 
this inconsiderable depth, produced abont 1000 lbs. of lead. This 
vein being sitnated near a rivulet, the "vrork was impeded by the w&ter, 
and the operation abandoned. By an accurate search, the same vein 
may be found at ^ more convenient place ; or by erecting pumps, the 
van may, perhaps, be irorked with advantage. It is very probable, 
as I mentioned above, that this vein is extensive; traces of it are 
foimd on the bank of the Cumberland Biver in several places." This 
galena, associated with some zinc blende, occurs in a gangue* of siuJr 
fhate of bartfta. It is not at present in a condition to admit of ex- 
ammatipn. 

129. Some lead ore has been reported as occurring in the lime- 
stones of West Tennessee. Their real importance ranains to be 
determined. Loose fragments or pebbles of galena have occasionally 
been noticed in the gravel-beds of the District. 

180« The Zinc of JEatt Tennessee. — ^We have already had occasion 
to speak of zinc blende in connection with galena. Besides this, there 
are veins and irregular deposits of the carbonate of zinc associated 
urith more or less silicate. The localities are very numerousw As in 
the case of galena, they exist in the magnesian limestone of Forma- 
tion IV.f 

181. The zinc ores of Olaibotme have been long known.]: With the 
lead veins already mentioned, they occur occasionally for twelve or fifteen 
miles along a great anticlinal axis, or arch-like fold in the rocks. The 
diagram on page 42 exhibits a section of tiiis fold. The ores appear 
to occur in gash-veins, and. true fissure-veins. . Many of thesn are thin, 

* The 0angu4 or veJMfofM is tke non-metftUio mineral matter wluch encloses or is 
assooiated with tA« ore in a Toin. 

f There itf a locality near KiozriUe, discovered by Br. Montroville W. DiokecKn, 
i^bloh msff i« in Formation V. We have not had as yet an opportunity of tisiting it 

X To Dr. Troost is due the credit of haTing first called attention to the lino of East 
Tennessee. The most iffiportaot leealities were pointed out ky Mm. 
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and of limited extent; there are seyeral, howeyer, 'vrhicli are very 
promising. One that we have yisited, at BusseirB, several miles below 
the Caldwell and Birdseye lead vein^ mentioned above, exhibits much 
loose ore upon the surface, and may be several feet, or perhaps yards, 
in width. It is well worthy of exploration. Some lead ore, too, has 
been found here, which may prove more abundant in descending. The 
vein appears to be a true fissure-vein. 

This property, and in fact all of the most important zinc and lead 
loealities in East Tennessee, have been leased by individuals and com- 
panies, and, no doubt, within a few years, will be tolerably well tested. 

There are other interesting localities in Claiborne, which will be 
reported upon hereafter.* 

182. At several points in Jefferson county, ores of zinc occur. The 
most important appears to be one on Mossy Creek, a few miles north- 
east of New Market. At this point, numerous irregular veins — ^most 
likely gash-veins — ^in limestone rocks, nearly horizontal, occur on a 
hillside, within an area of several acres. The ore is calamine and 
smithsonite, with occasionally blende. A few pits have lately been 
sunk upon them; but the work has not been sufficiently advanced to 
test their extent and value. The external indications are favorable. 
Another locality is near Dandridge. 

From Mossy Creek on down through the New Market valley, and 
in a south-west direction, through Knox, as far as Loudon, on the 
Tennessee River, zinc ore is found at numerous points. At many of 
them the calamine, etc., exist in limited quantities ; at some, however, 
the ore promises to be of value. 

133. Localities of calamine, etc., also exist in Cocke county. 

We shall, as soon as practicable, make out a list of all the localities, 
and add notes in regard to their value« We regard the zinc ores of 
Bast Tennessee with great interest. 



* It is with pleasure we refer to and acknowlddge the kindness and many farors we 
reoeiTed from Br. M. Carriger, the Bey, Mr. £ellj> and other gentlemen of Tazewell^ 
during the time we spent kk Gla&onie. Wo shaU not soon foiget tkeir hmspii 
and the asaisteiMe tliey rendered vs. 
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In Middle Tennessee, as we have already said, ainc occurs ^th 
galena at many points, but net in sufficient quantity, So far as ire 
knoif , to merit the attention of the miner. 

184. The Pdint mcmufactured from Zinc and its OreB. — ^The nse 
of the white oxyd of zinc, as a substitute for white lead, in painting, 
is becoming extensite and important. It affords a fine example of 
one among the many contributions which chemistry has, within a few 
years, made to the useful arts. As we are often applied to for infor- 
mation in regard to zinc paint, and by way of showing the value of 
one article which our ores may be made to produce, we quote the 
following instructive paragraphs from the Mining Magasdne. 

wmfii ozTD OF isnxfjf Ain> nrsTBuo^ioirs roB srs vsii. 

(ft) Manufaciure and Uset of Oxyds, 

tVhite ozjd of zino has been known as far back as the last eentnry, but to Mr. Le- 
elldre, of Parii, we owe the discovery o£ the most praotioal method tt its naavfaetiat, 
and its fitness for painting. Mr^ Leolaire having sold his patent right to the Yiette 
Montagne Zino Mining Company, the latter alone have a right to mannfaotore white 
okyd. of sine %y the Leclaire prooess, both in Eorope and Amerlea.*' 

The Variom U$m of (hydt. — The oxyds nkiniifactiired by the Y. M. Gonq^any, a4 
their extensive wolrks in Belgium, France, and Upper Silesia, are— 

l»f, Snmo WiiU, A beautiftil, brilliant, and most delicate white, ttsed for fine orna- 
mental inside painting. 

2<f, Whiu No, 1. Nearly equal to anew white, used for all inside, also for outside 
work when required. 

8<l, Stone Qttny (light tint). Ita uee ie natotally ia^^R^ 

i^A, Dark Qray, A semi-metallio oxyd, used for priming.. It is aleo especially 
adapted for painting iron work and iron ships, which it protects most effectually 

against eortosioa. 

• • . • . •_• . * • 

Zinc Paint need for Imitation Stucco, Slates, etc, — ^This paint embodies itself so com- 
pletely with oil, and ti«oomes'so hard, that it can be poUdied l&e aiooeo. A^oeees 
has been discovered for using it as a water^proef oement^ and also fer obtaaoing 
smooth, hard and light tablets of aU sizes and colors, answering aU the purposes of 
siliool and effiee tlaitei. Ci»»vae fbr pet^ait painting, pre|M»ed wHh wUte ziae, ha« 
an advantage over all others, namely, that of not being acted ^pon by metaUie coloft 
and dampness. 

• 11 -I ■ II I , ■.; I. I » I m il I !■ ■—^^a— • II ■ ■ I . .1 I 

• The wUte oxyd, or painty Is tXao mannikctiired la thJs ooontry, inPeiiiutylTaiiia and Now Jenej. Hm 
iTew Jersey Zi&c Company wm orgftnised in 1848. In 1853, they manii&ctnred 1806 tons, and estimated 
tkeit produotfon Ibr 1854 at ttTO toui. Dorlag fhe ywr 1868, the oompeny netted a proflt of $M,6§8 1^ 
aad9aldfia^e44 0etettfltoad«. TL* V^tamj/iffKikk vid MMO^ Jihc Cottprnf mt ^t^^ 
Ihelr works are oalcnlated to prodooe ten tons of the ozyd per day. 4t he4|i ^iM^IUkmm^ «h* «9€ le 
inannfMtaied dixeotly froia the OK«^ir%aMy'« JIWfriNe IIW^ 
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Qi) A^ant^ea <^ WhiU Zine wer WhUe LeeuL 

Tkey consist nuunly in petfiot seoiixil|r firam the lumaUj mJn^tliT' eftsots of wldto 
load pftint, in greats eoonomy, and is permuieiioy of color ; the prooft of whioh net 
upon nameroiu certificates and affidaTits by public fimctioaaries, architeots, surreyors, 
engineers and private in^viiiaalBy which are act giren here &r want of room. 

Innoctiowness. — la its inannfactare from plate spelter, and in the .Tsrloas stages of 
its preparation and use as a paint, ozjd of zinc is completely innocnons, and produces 
none of the physical accidents to which the white lead manufacturer and painter are 
subject, tIz., paralysis, painter's colic, and frequently death from the recurrence of 
those diseases ; the same accidents not unfreq^uently affecting the occupants of recently 
painted dwellings. The adyantage, in this respect, of zinc paint, has induced the 
French goTcmment to enforce its use for all public works and goyernment contracts. 

All apartments, however confined, may be painted with zinc without disturbing the 
inmates, who may rely on perfect safety from any bad effects upon their health ; the 
only inconyenience felt is the usual smell of turpentine, and that in a less degree and 
for a shorter time than with other paints. 

Economy. — The saying produced by the use of white zinc instead of white lead, may 
be considered as equivalent to 25 per cent. This economy is derived, 

1st. From the circumstance that zinc being a much lighter body than lead, and 
absorbing a greater proportion of oil in the grinding and mixingi a given quantity of 
cine oxyd will spread over a more extended surface, than would a similar quantity of 
white lead, and cover as well, if properly used. 

2d. From the far greater durability of the work done with zinc. A house painted 
entirely with the pure Y. M. zinc paint, properly mixed and laid on, and regularly 
washed every year with cold water, with which a small quantity of finely powdered 
pumice-tstone has been mixed, will look as fresh for several years, after each successive 
washing, as if newly painted. (N. B. Soap-suds or potash should not be used for 
washing zinc paint.) 

The following table, showing the results of various experiments made in 1850, at 
the Toulon navy-yard in France, is given in support of the above. The French metre 
and kilojgramme, used in the original calculation, have been converted into the English 
yard and pound. 

a^VAEB TAB^S OOTlSip) BT QH^ FOUND Of ZSSQ ASD LXAD FAUITS IUSSPSCTiyX|,X, 



On pitoh fxf while pii^fk, now «.t.M..*M...«..«.«....M»..<..«*«.**...* 
On ** ** ** after wmxAne. the old Dalnt 


mST COAT. 


SSOOHD COAT. 


THIBD COAX, I 


Tinia. 


Laad. 


Zinc. 


UaA, 


Zinc. 


I«»jl. 


Yda. 


Tdfl. 


Tda. 


Tds. 


Yds. 


Yds. 


4.74 

ajs 

4.74 
3.04 


3.83 
2.40 
3.60 
3.27 
3.61 


6.44 
6.72 


6.07 
8.08 


6.44 
5.73 


hJSl 
8.98 




On oak, « « « 

On iron, " '< « 

On, sheei-iron, painted ihe year previomsly with wUte lead 



Permanency of Color, — ^The permanency of color in zino paint is very great^ iknd 
none of the causes which generally destroy ether p^ts wil) affect it 
Indeed, experience has proved that the exhalations and the mephitio air engendered 
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in and emanating from hospitals, prisons, factories, << abattoirs/' theatres, water-doseiSy 
•tobies, cesspools, slips' holds, and eonfined and badly Tentilated locaUtieB, hare nerer 
been found in the slightest degree to affect the color and dnrability of good sine paint 
In regard to the more delicate branch of portrait painting, etc., the nse of snow- 
white oxyd of zinc, as a matter of course, tends greatly to preserre the purity of 
eolors against any action of the atmosphere. 

(c) JhraeUeallfuiruetioni* 

Choice of a Paint OH, — Several kinds of oil may be used for mixing witii oxyd of 
zinc, Tiz., poppy, walnut, hempseed, linseed, and eren fish oil. 

Of these, hempseed oil is the best, and dries the quickest'; but it is seldom used, on 
account of its scarcity. 

Poppy oil is rery white, and is adapted for inside work; it requires a great propor- 
tion of dryer. 

Walnut oil being subject to thicken, ought to be kept from heat and light in closed 
glass ressels : its use is limited on account of that natural defect. 

Fish oil ought to be entirely rejected, on the score of its intolerable smell, its tenacity 
of moisture, and the almost certainty of its turning yellow. 

Linseed oil is thicker and dries better than any other except that of hempseed : tbs 

rice is moderate, and it is in every respect the best to mix with oxyd of zinc. 

Purifying and Bleaching Linseed OH, — The process of purifying and bleaching this 

iildeserves to be briefly described here. 

An oblong box is made about two feet deep, of plates of thick glass, fitted together^ 
so as to be impermeable, by means of lead sash-bars and cement. This box is set up 
in a place exposed to the light and the rays of the sun ; it is filled half with oil and 
half with pure water, and coyered with a glass cover ; the contents are stirred up and 
mixed together from time to time during eight or ten weeks, after which the oil will 
be found entirely pure, and may be drawn off with a siphon. 

By this process the albumen of the oil is separated from it by the contact with the 
water, and settles down to the bottom of the box. The bleaching is the effect of light. 

Any other process, and chiefly the use of acids, is iojurious to the oil. 

Grinding in OH, — The grinding of white zinc in oil is, in the main, done by the same 
means as that of white lead. It may, however, be remarked, that great improvements 
have lately been made in the old machinery. In France and England, sets of three 
horizontal marble roUers are employed; in America, mills qf two buhrstones, the 
upper one of which is balanced on the same principle as a ship's compass, and the 
lower one only revolves. Both systems give satisfactory results. 

The proportion of oil to zinc varies between twelve and twenty-five parts of oil to 
e^hty-eight and seventy-flve parts of zinc, according to the greater or lesser power 
and perfection of the apparatus. 

One of the advantages oi white zinc over white lead is, that, while the latter m^at 
^irays go through the mill, the grinding of zinc can be done on a marble tablet, in the 
usual way, with a small additional proportion of oil. 

In case of need, even simple emersion and stirring will be sufficient. 

Whatever m^ be the mixing process, no water should be used, as this would consti- 
tute the tvro-fold imposition of increasing the weight and impairing the quality. 

For properly using Zinc Faint. — ^The use of zinc paint is less laborious than that of 
white lead, inasmuch as, let, the former is lighter and requires less pressure ; 2d, a 
day's work will not prostrate the energies of the painter, as it Is well known to do 



through the nse of white lead, dttiljr enmities of irld^ are onhappUy but too endent 
to require b^g cited. 

The work 19 to be prepared precisely as for lead colors. Sisdng, knotting^ and prlaii- 
ing, in similar manner^ except that the priming must be done with idno paint, tinted, 
if reqoired, with any coloring matter in which lead do«B not enter, «nd the work must 
be stopped with zinc putty before laying on the second coat. 

Zinc paint, no more than lead paint, should be used immediately after being ground. 
It is considerably improved by being kept for a year, more or less, i^ter grinding. The 
dark gray paint alone, being liable to harden, should be used whilst fresh. 

Old white lead painting must be scraped off clean pretious to putting on the zine 
)>aint. To saye labor, washing and scouring the same with water and potash, o^ 
pumice-stone, will suffice. 

A coat of hydrofuge gray or white paint over the lead paint, and to Mrre as ground- 
ing for the zinc, is also most effectual, and entirely precludes the lead ff<mi affecting the 
durability of color of the new paint, besides effectually securing the object againstdamp. 

Dryers, — No lead dryers should ever be made use of for zinc paint. There are two 
kinds of zinc dryers ; one is prepared by boiling perozyd of manganese in pure linseed 
oil, in the proportion of one pound of manganese to one gallon of oil ; the other, in- 
Tented and exclusiTely manufactured by the V. M. Goo^pany, is. in tii» shape of an 
impalpable and pinre white powder, similar to white 03cyd of. sine. 

Of the manganesed oil, from one to six per cent., and of the dryer in powder, one 
or one and a half per cent., should be mixed with the zinc paint in thinning. 

Brushes, — ^It is deemed necessary here to urge the adoption by painters of proper 
brushes, in order to produce unobjectionable work. The brushes to be used with zin« 
paint should be made of white, long and fine bristles, thickly and closely set, and the 
finishing brush should be flat, with Tory fine points, in order to produce a perfectly 
smooth surface and even tint. The firequent cleansing of the brushes in spirits of 
turpentine cannot be to<^ Btrongly recommended. 

Old or nearly worn-out brushes, as also such in which horse-hair or whalebone has 
b«en mixed with the bristles, should be rejected. 

Mixing Prc^ortions, — ^Zinc paint, as it comes from the mill, is composed of — 

Oacyd ; , „ w...... 76p«rtB. 

OU..,.^...... o „ 26 «* 

loo « 
To prepare it for the specific purposes for which it may be wanted, it must be diluted 
with oil, spirits of turpentine, or Tarnish, in quantltiee Tarying according to the work 
to be done. 

TOR BBILUAirT JTSm, 

let coat Spirits of tnrpoitixie. 

The othen linaeed olL 

iBtf 3d, and 4th coats Spirits of toipttiitine. 

2d I^irits and a Uttie oO. 

FOB PJklHXIVe ON FLASTEK Oft CDBNT, (KXW.) 

. ^ ^ rlinBoedoU ^ » 48 parts. 

^* ^*iTtop«tta0 «. ,..., a « 

2d coat: ilat flinseedoil 18 parts. 

or Gmlnlng^ 1 VorpentlBeM...* «.*; ««..«. 11 *^ 

Mooat: Tlat— Tnrpontlne only 15 parts. 

Brillknt or f Unseed*.... - ;... IS " 

Graining.! Turpentine - 11 " 



« 
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SimOfO QK Mg^ (««» 0« MBit} 

f LiMeed on ^ a INiti. 

"* ''***• llurpefttine...,-..,.- „ 13 «« 

2^_-^ fI^ns««<iott- - T « 

***'•*• iTnrpentlne * « „ ^ U « 

Sd Mil: flona proportfons m Moond. 

PAurrnro oh deal, (rxw.) 

,^ ^ flilnseed ofl ,T. , « 11 purti. 

**'***' tTorpentin© ^ ^ « 13 « 

aa coat. •< m,-«^_ xj,^ Yi (( 

3d ooftt ; mme proportions as tecond. 

BBPAiHTnra ou> wouc <' 

•J^ giVeoI(ini,tTiirpcntiii6.~.*»-..«.. t.....».....MM«.>^*~ U '* 

araml9gi ilioseed oil «. ** ,... 12 « 

ditto. tTrnpentino IS <• 

PJOnnVQ OH XBQH. 

1st OQftt—Tiurpeiitine only..... ^ » 17 parts. 

fUM^ f Linseed oa 8 « 

'*'''*^ iTdppentiiie ~ *. 11 « 

SQ OOttB 'XorpttlttBO OB13!'«'*«***«.M*..»«».M>«««4asm«.. •«•••■«•••*•#.■>••••*••«••«• 4v 

By adhering to the aboye proportions, and to tlie foregoing advice, pt^nters will find 
idnc paint to giye such satisfaotory results, that there is no doubt they will ultimately 
prefer it to any oth^r. 

When the paint is to be used soon after grinding, the oxyd may be ground with 
twenty parts of oil instead of twenty-fiye, thus — 



^^^^W*** ••*•*••«••••« •••**«»«t****^ ********* **' •••••••*•••*••••««'•*«*«•••••••••« ••**«*«>A«** ^VpW^Mto 

lf««*«M«9*tf**f-*lM*««*^9*«*rv«W**«*** 

IS « 



JLlulaeOCl oil »»«.».«<•»•»»»».»» ».«.»...»»»»«—<»<t>>»«M«f»t«»t<ir<»»»«»»> f »*t»*»^» »*»»»— ^r 



From the aboye stated proportions in mixing for use, the painter wiH find that Hk^ 
paint for the second and third ooats will, in the paint-pot, be about the eonsistency of 
thick cream, wldeh is th» proper «&«. The light nature, of the oxyd, and the greater 
fluency giyen to the paint by the proportions of turpentine, make it-spreikd under the 
brush with great fiMsility, coyering, at the same time, perfectly welL 

It is adyiaaUe to keep white iin« p«U&t o&der <h1 ratker than undev wat«r. Bark 
4raiy ground paint should not be kept too long, and neiyer otheorwise than uadev oil, m 
it is liable to harden. 



» 



SKOTION IV. 



135, Q-eneral Extent and Character of the Q-old Region. — ^During 
the last twenty-five years, geld in limited aiiMm&t has been obtained 
in Tennessee. The region in whioh it ooeiurs Um in the south-eastern 
part of the State. From our own observationa, we feel justified in 



^^eodis^ i^ hmite b^j^bd those Jatherto aatfigodi it More Or 
JtoM gold oould d6abtle86 be found ui l^e motmtam jmrts of ajl tbd 
i«»fitera counties, from tbe Frcoa^ Broftd to QeorgiAi in^tading Cook% 
J3©Vier, Bbtuit, Monroe^ aad Polk, , in plafcea — and ibej ure Teiy 
asDpierou»^wIiearft the sUtes of Fomia^ioQ Ih* nfmvme a Mtn^^tob^tf 
and a fine »emi'^ma«6t?eoii« chjuraoter, sind coi^tai^^ at th^ aaine tifloio, 
between their layers, or are intersected by veins of quartz. 
, 1$6. ThoQgh >re iroukl not atti^ch a faetitioiiis value to this as a. gold 
figion, and thiiugh as yet ittempts at actual i&ining hav& bl^n liiaite^ 
«fad bate not proved lupratiyoi yet'we h^vie giood reas<m to beU^it^ 
Jjinf scnne of the heavy q^sa^ veins, so abundsd^^t in. mibiy plMos^ 
will-^iriusther trud o# segr^^d veii^ — uMumtdy furnish miMti 
Vfhieh TfiU be prixfitdble^ With a view to thid, we trust' Iweafler to l» 
«U& to JDdake more jDaidutQ oisaia^attaivs throughbut this whole re^ii* 
The extent, range, etd,, of Fonnation II., in. which all the ^Iw; 
Btsasee gold that we know of dec^urs, and in whioh it is lUcely to be 
imnd, can he best made out by referring to the general descr^tioil <jif 
llifi fnnnatiQii, in Oha{)ter YL, in oonnection with the map aecon^iiii- 
agring the report. 

187. Known Localities. — There are numerous localities where ibb 
frteieuB met&l hluf» been founds At most of 1ihei?» it ocours in stnall 
i|niaitities« In all eases, mth b«t one or two ej;c6pti<ins^ it has beeb 
washed out of the gravel, sands, etc., of brs^aobes, <^eeks^ or rivenu 

/The {oSowing are some of tho loeaUties: in Bkmnt eowty, i^few 

« 

jttiles east of Montvale Springs, ha<A: of Ohilhowee Moimt^ni ijql 
Monroe, ad severid pK^inte, as fottowEH^n the winters of Citko Or^^ 
in the bed of Cane Greek, on the head-waters of Tellico Bivear, and Ot 
thofie of Coco or Coqua Creek ; in Polk county^ too, it has been founi 

188. Coco Creek and Vicinity. — The localities which have afforded 
most of or nearly all the gold, are those of Coco Creek and vicinity 
including a strip of country perhaps eight or ten miles long, and two 
or three wide* This region appears to be part of a long, wide, iJtatlow 

■Smm^ ^ \ * I ■■ III III I II III I M I I I I m I I I' 1 I n I I I III I I I — ^MJ— lM»^iWi4>—«i^»»i^^i— 11^-»— »«»i»— ^»^.*^— <r 

* S«« dwptsr YI. 
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depression or irough among the tnountains, and not far from ^ 
State line, naming north-eastward through a good part of Monroe, 
and altogether perhaps fifteen or twenty miles, long. This depression 
is distinctly s^en from high points. It is intersected by the Tellioo^ 
and affords some of the important tributaries of that rirer. Oooo 
Greek, a tributary of the Hiwassee, flows through the SontUerft 
part. 

' 189. Ducovery and Production in the Coco Cheek J?iBgFt<?n.-*-Near 
Coco Creek the first gold was discovered in 1881. As soon as tlift 
fact became generally known, hnndrecb of persons flocked to Ite 
golden field, and engaged in washing the gratel, sands, etc., of all th^ 
low places and streams, small and great, in the region* Every year 
«mce, more or less work has been done, and gold to the value of many 
thotisand dollars has been collected and carried off. It would be lib* 
possible now to ascertain the exact amount thus obtained. 

We have been informed that at first, in ihe richest localities, aa 
indu«triou9 man could average two di^lars a day, which was then, 
when wages were low, considered an excellent businisss. In a short 
time the average was reduced to a dollar and a half, and then to out 
dollar, etc. 

At present some washing is occacdonally done. 'About fifty cents a 
day to the hand can be depended upon, with the additional prospect of 
greater yields at intervals. 

140. .The following table shows the amount of Tennessee gold de- 
posited at the United States Mint, and branches, from 1881 to 185S, 
Inclusive.'*' It includes, no doubt, the greater fart obtaiaied within 
tiie State. 



* The part of the table from 1831 to 1847, inclosiye, has been taken from Dana^s 
Manual of Mineralogy ; the remainder, from 1848 to 1853, from Whitney'fiT MetaUie 
We^lHi of the United States. 

In the latter work, the amonnt deposited from 18^8 to 1847, incloslTe, is glTen, in 
the aggregate, at $50,446 ; while in the former, th(» amount for the Same time is bat 
$16,499, making a difference of $33,947. As the product of each year is, ^peoiifed in 
Dana's Manual, we adopt $16,499 as being most likely correct. Whitney f^9M 
$79,970 as the entire yield for the period included in the table aboTC. 
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Tears; 


Yalne. 


Tears. 


Taine. 


Tears. 


TaliM. 


1831 


$1,000 


1839 


$300 


1847 


$2,611 


1832 


1,000 


1840 


104 


1848 


7,161 


1838 


7,000 


1841 


1,212 


1849 


6,180 


1834 


3,000 


1842 




1860 


1,507 


1836 


100 


1843 


2,788 


1851 


2,377 


1836 


800 


1844 


2,240 


1852 


750 


1837 




1846 


9,202 


1663 


149 


1838 


1,500 


1846 


2,642 






• 










» 


$46,028 

- . 1 . 



The largest piece of native gold that we have beard of, faibid at 
taxj time in the Coco regi(m, weighed twenty-one 'pennyw^hts ; a 
cmialler piece weighed eleyen.* 

141, Source (^ the &oid — the WhippowU Vein, efo.— There can 
be no doubt that much of, and, it may be, all the gold found in 
Tennessee has been derived from quartz veins. Liberated by the dis* 
integration or cnunbling of these, the rains and the streaans have 
washed it, together with gravel, sand, etc., into their beds and other 
low places. Within a' few years, this view has been confirmed by the 
discovery of a gold*J)earing quartz vein in the Coco Creek region. 
dSiis has been found on a smi^ branch called WhippowU^ the waters 
of which find their way into the Tellico. The place is near a low 
ridge, dividing the Coco Creek and Tellico waters, and is about six 
VDoiea eastward from the Tellico iron-works. 

142. Through the kindness of Austin Fry, Esq., an inteIHgeut 
gentlemiui living in the vicinity, we have had an opportunity of seeing 
and examinmg this interesting locaUty. 

The vein is of the $egregated class,t &d lies in between the strata^ 
not intersecting, but dipping with them to the south-east at an. angle 
of about forty-five degrees. It is composed of brittle quartz^ 



* A pennyireiglit of Amerioan natiye gold is nsaaUy worth from ninety-fire cents to 
one doUar. 
f See note on page 64. 
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rather compact, but occaBionally affording cavities, some of whicli 
are rkombohedral m oiitlioue, and filled with brownish ot yellowish 
ferruginous matter from a decomposing mineral. This yein or sheet 
of quartz has an average thickness of about six inches; its surfaces 
have a wavy or rolling character like those of the adjoining slates. 

The outcrop has been exposed for many yards running up the side of 
the hill. The gold occurs in grains and scales through the quartz, and 
also occasionally in the ferruginous no^atter mentioned above. We saw 
many fragments of quartz, taken from the vein along its outcrop, con- 
taining visible particles* Some very fair cabinet specimens have been 
obtained. « 

. 14SL A company has been formed^ under the styli^ of the WMppo- 
wij Mining Company, who propose to ascertain ^e richness of Urn 
quartz, and the extent of the vein. 

. The Whippowil Vein we re|^d as but on« of smny auriferous veins 
Eke it^ sotae of ihem perhi^ much more eztensiTe, which may be 
found at different points in the region specified in the beginning of 
this section. 

144. Q-eoh^fiocA JiekitiQn$.'--^ThA totkn of die Oooo Creek and 
Whippolwil district are ^oJr^ota and fine nmi-miaaceifus slates of pale 
Unish and greenish colors, sometimes with a silvery lusbre; Segr^ 
ipited vems of quartii are very numerous. This we judge to be this 
ebaracter of the rocks all through the shallow depression of whieh we 
have qpokeii. (§ 138.) 

A few miles farther south-east^ the aov^hmerate beeoanes abundant^ 
«nd ttihe country prises up in the great ridges along the line* In the 
pppodte direction^ going towards TelUco iron-works, the slates Hjoo^ 
are found for a few miles, whei^ the conglomerate again, and sand» 
littoes, begin to appear, and the oonmtry bepomw ronghear and higher. 
Very soon after pasfluig the ]ron«>works, the mountains tre left behind, 
imd tl|e valley formations oomm«ice« 
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145. Siher in the Oumherland Mountain. — ^Thongh no yeins or 
deposits oif silver ore are Jcnoum in Tennessee, yet we beliere that 
sneh do exist. There are some facts, perfectly reliable, connected 
with this subject, which are interesting, and ought to be known. 
Several fragments of the 8utphuret of silver^ from two distinct locali- 
ties, have been found. 

146. In regard to those first found, Major !E!astland, who lives on 
the Cumberland Mountain, in White, on an air-line perhaps about 
ten miles east of Sparta, and on a small tributary of Caney Fork, 
called Clifty, has furnished us with the following particulars : — 

Nearly twenty years ago, a person, whose name was forgotten, 
brought to Major E. some fragments of an unknown mineral, which 
he desired to have examined, remarking, at the same time, '^ There is 
plenty more where it came from." Major Eastland, not knowing 
what it was, laid it aside. A year or two afterwards. Dr. Troost, 
returning home that way from one of his excursions, and to whom th^ 
fragments were handed, took them with him to Nashville. Cpon 
examination, he found them to be sulphuret of silver, and immediately 
wrote to Eastland, informing him of the fact. 

147. It was soon ascertained that the person who had discovered the 
ore had, in the mean time, moved to Arkansas. A letter, written to 
him, however, was answered by another, giving information of his 
recent decease. By this unexpected news — just as the ^' evanescent 
treasure," romance-like, was about to be secured! — ^the direct clew to 
the locality was lost. 

It is known, however, that the specimen* were obtained somewhere 
between Bastland's and Pikevill^, on the south side of the Caney Fork. 

We mention these facts in order that those who Kve between the 
points specified may be apprised of the drcumstanceB, «ad may pay 
some attention to the minerals occurring around them; perhaps 
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thereby the locality may be rediscoyered. If found, the ore irUl be 
most likely associated with lead, in some vein or deposit in the great 
limestone formation, which constitutes the base of the Cumberland. 

148. In addition to the ore spoken of above, another specimen of 
the sulphuret of silver was discovered by Dr. Troost. This, no doubt, 
was originally derived from a locality entirely distinct from the other. 
It was discovered by the Doctor after leaving Major Eastland's, 
where he had, the evening before, received the first specimens. He 
says x* ^^Next morning I left that place, and passing through Sparta, 
I descended to the Calf killer Creek, to water my horse ; my attention 
was there attracted by something uncommon amongst the gravel; I 
dismounted, and took up the substance which had drawn my attention." 
When he reached home, the mass, together with those obtained from 
Major Eastland, was examined, and found to be sulphuret of silver ; 
the latter ^^ containing also sulphuret of lead;" that from the Calf- 
killer being ^^ pure sulphuret of silver, covering and penetrating crys- 
tallized fluate of lime." 

149. In regard to the source of this sulphuret, the Doctor says: 
"This limestone" — that of the banks of the Calf killer — "is covered 
heipa and there by the sandstone of the coal formation, and no vein of 
silver, or fluate of lime, can be expected to be found in it. It is the 
-same with the oolitic limestone, which is the highest sta*atum of our 
mountain limestone series, in which I never feund any metallic vein or 
other mineral substance; it must, therefore, belong to some older 
rocks." 

We think differently, and believe that all these fragments have be^L- 
derived from the Carboniferous or Mountain Limestone. We hnav 
that both fluate of lime and sulphuret of lead do occur in it, and caxt 
see no reason why the sulphuret of silver should not. 

We have seen thort the Sparta specimen was found in the bed of the 
Calf killer. This stream originates twenty miles north-east of Sparta^ 
on the Table-land, but soon descending, flows south-westward, not far 

* fifth B^K>il^ 1889. . 
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from. the slopes of die mountam^ and over the Carboniferous Limestone 
cocks. It is altogether probaUe that this specimen oame from some 
Tein or deposit,. either (ya the limestone slopes of the mountain^ or aV 
seme point along the haiika of ike Galfkiller. 

The Eastland fragments most likely eame from some of the deep 
rallejs or gnlfs formed in the Table-land by the tributaries of the 
Caney Fork. 

• 150. The Sulphuret of Silver^ called ako Silver GHaneej and Vitr^ 
0u» Silver^ consists, when pure, of 

SUTor 8704 

8tilphiir 12*96 



100 00 



This is a common ore in the Mexican mines, as well as in the mines 
of South America. It is the most important ore of this metal. 

151. Silver in Leadr-^Indian Stories. — Some silver, though gene- 
rally in mere traces, is found in our lead ores. We know, as yet, of 
no locality of any importance, though such may be looked for. A 
lead ore containing fire or six per cent, of silver may be regarded as 
a. silver ore. 

The numerous old Indian stories about silver mines, which are so 
oommon in East and Middle Tennessee, there being at least one, per- 
haps two, on an average, for every county, are entitled to little or no 
credit. To give a specific account of them would require a volume, 
which, when written, would be worth practically nothing. 



SECTION VI. 

ALUMINUM, OB THS METAL OF CLAY. 

152. The ^^New Metal^'^ audits Properties. — In order to show what 
ohemistry is doing for the useful atts, and to show, in addition, what a 
valttable Tnetaliie product the very day we daily so thoughtlessly tread 
upon may be made to afford, we desire to notice the metal aluminum^ 
which has recentlf- attracted so much attention* 
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158. It may vppeiT itrna^e to 'ixumy, yet irkhoat douU cUtj^ is ig 
truly aa ore of » metal as any of the oorira of iron, oopper, sQver, ite: 
Within the last two years^ this metal-^H^aHedl ^^minumy'^ (torn 
alumina^ the chemical name of pni'e day— ^as been di>iai]ied imdiir 
oircnmstanbes whieh promise xnnoh for its future mefiUness* 

Through the kindness <^ CoL Samuel D. Mc^gan, of ITariitflle, irho, 
in addition to having done much for the geology of Tennessee, Kas 
alirayB taken an actrre interest in the progress of .gen^eral science, we 
have had the pleasure of seeing a small bar ef this metal, proeui^ 
from Paris, where it is at present manufactured. 

154. As now prepared, it is nearly . as white as silver : it can be 
beaten into thin plates, and drawn out into wire. It has about the 
melting point of silver. 

The density of aluminum is 2*56 ; or, in other words, it is but little 
more than two and a half times heavier than water, while it is about 
four times lighter than silver, seven and a half times lighter than gold, 
and nearly eight and a half times lighter than the heaviest of metals, 
platinum. '^Its hardness is increased by hammering, but it again 
becomes soft on heating. It is a good conductor of heat, and can be 
fused and poured put in the air without becoming sensibly 6xydized.''f 
Water, strong and weak nitric acid, and dilute sulphuric acid, have no 
action upon it ; muriatic acid dissolves it. 

It appears to be remarkable, too^ for its sonorousness, comparing 
with the best bronze in this respect, and ^^ having a quality of tone 
not hitherto observed in any metal in the pure state.'* It is highly 
electro-negative, and promises to be of great service as an element in 
galvanic batteries. 

155. These properties are sufficient to make this curious metal very 
useful. It has already been applied to several purposes in the arts, 
and will, no doubt, be much xoere extensivdy aj^j^d, if cheooists 
succeed in reducing sufficiently the coat of its production, which thcgr 

. r 

* A-ln^nd-niim, or ai-tt-ndii^-iitt. 



«ppe»r to be in a fair way to dd. Its manufi^ctiire *^m ^iqooraged by 
the Freneh governmeat, irho msh to proeure a large <{aaati1y of this 
netal, in ofd^rto use it for oairasses^ (brea^t-plateSi) and other pw<- 
p09es» foif wjiieh it is especially fitted by its teuadtj and lightness." 

It is also proposed to use it in the eonstnjjetionof delicate balancea. 
^^ Beard ahwninum aequires^ if annealing, an inflexibility, whidi/' 
together with its li^tQ^ess, ^'wtmhl laake it of great use in the suspen- 
Mioa of all kinds of scales fer assays or aaalyses." It is stated to have 
be^i employed in zaaking wateb-wheeb, and to answer the porpose welL 

When properly alloyed with ironi it forms a very hard steel, whioh 
bas Veeeived high eommendation &om xaany Frenoh nianufacturers* 
It appears also to have the property ef prey^tiug the rusting ^f iron, 
when c(»nbined with it in certain propDrtion& 

156. The SisUry and Oost of ii$ Productwiu — ^Although called a 
^^new metal/' it is not so strictly; it is only its solid compact form 
ti^at is new. Alnminum has been long known in a state of fine g^ay 
metallic powder, and, as such, is described in all chemiosl works, 
lealess pi^lished very recently. In this condition it is of im> practical 
importsfibce. To M. Sainte Claire DeviUe^ % French ^hemisiii bel<m|p 
4b& hoyjLor of producing it kiitis prcACBat w^vSl Uytrn^ 

%&l. To obtsin this metal, ^tikumna (chemically pure chy) is first 
fff^epared from a- certwbk kiad of siam, of wUah, as weU as of aU 
nJlmms, it is d con^ituent** ... 

This alumina — ^which is, by thie way, V9l oxyd of the petal-^ then 
49dai'«rted, by the action of ^kbnnef\ into a compound of chlorine and 
aluminum, ar^ in other words^ into the eilorid qf alummum, 

« Common d^y, eyen the purest Taiietiesy suck se potter's and pi^e ^Isy, contain 
too much foreign matter, eto.» to be used direotlj. These consist of alomina one-thlid 
part only, the rest bnng sandy matter, (siliea.) They can be vsed, howsrer, kx Hb 
mannfactnre of alom. 

The plasticity of clays is due entirely to the alomina they contain. 

Ten potmds of pipe clay has about one pound and ffaree^uacters 'tf the ssetal 
alusMJlwa in its composition. 

f A hea^y yellowish-green gas. It is an elementary body; has jk Tory suffocating 
smell ; acts witii energy upon many substances, and is best known as the effieieat eoa- 
stitaent in bleaching-powder, such as " chlorid of lime," etc. 

T 
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The next step is to decompose this componnd, whiolx is done hj 
means of another metal — 9odiuin — ^long known to chemists, and enter- 
ing into the composition of common soda and salt« Sodimn, coming 
in contact with the chlorid at a high heat, decomposes it, and liberates 
the aluminum, which is then collected. 

158. The use of sodium has heretofore rendered the proems vetj 
expensive. It has been the constant aim of M. Deville to reduce the 
cost of preparing this metal; in this he has succeeded beyond all expec- 
tation. When the experiments were commenced, about two years ago, 
the cost of sodium was not far from eighty-five dollars per pound avoir- 
dupois, which alone would make the price of aluminum two hundred 
and fifty-five dollars per pound. Now, however, the price of the 
former metal, when sold in the large way, has been reduced to about 
"eighty-five cents per pound, and the cost of all the materials necessary 
to the production of a pound of aluminum to two dollars and seventy 
ceiibts. This in a very great reduction. An important object has been 
gained in the reduction of the price of sodium alone, without any 
reference to aluminum. The price is now low enough to admit of its 
being used for many useful purpolses in the arts and in common life. 

159. What the cost of extracting aluminum may be, in addition to 
the cost of the materials, we are not informed. For the sake of com- 
paring its value with that of silver, we may suppose the entire expense^ 
including materials, to be four dollars per pound. American standard 
silver is worth sixteen dollars and eighty-four cents per pound avoir- 
dupois. At these rates, the cost . of aluminum, when sold in the large 
way by the pound, would be about one-fourth that of silver. 

Owing, however, to the difference in weight, a pound of aluminum 
win have four times the volume of an equal weight of silver; when, 
therefore, equsd bulks are compared, the cost of the former metal is 
but one-sixteenth that of the latter. 

: It is not improbable that the cost of producing aluminum will be 
still further diminished, and that this metal will become of world-wid6 
importance. If so, we have no lack of are in Tennessee for the pro- 
duction of our share ! 



CHAPTER IV. 

THE MINEBAIi WEALTH OF TEKNESSEE, CONTINtTED. — GEOLOGIOAL 

PBODTTCTB NOT TTSEB A8 OBES, ETC. 

In addition to the ores and metals, which constitute by themselves a 
distinct division, we have another class of mineral resources, of great 
interest and value. To these — our coal^ marble^ green-sand^ cemeni- 
making UmestoneBy huhr stones^ etc,y etc, — the present chapter ii 
devoted. We give, however, not much more than outlines, to be 
filled up hereafter. 



0EOTIONI. 

STONE COAI*. 

160. In our recpnnoissande, we have crossed. and explored, more or 
less, the extensive table-land in which our coal occurs, along six differ- 
ent routes, besides making numerous excursions along its escarpments 
<m both sides. Opportunities have been afforded of examining ma^ny 
banks throughout its whole extent. Many sections have been con^ 
pieted, and others are in progress. We hope soon to be able to give a 
digested and full account of this great State treasure, for it is nothing 
less, and ought to be so regarded. 

The future prosperity of Tennessee is more intimately connected 
with her coal fields than she is aware of. Iron ore and stone coal are 
before all other minerals put together in furnishing . elements of 
national wealth and power. Every part of the State, from Shelby to 
Johnson, is interested, and Has much to gain from ^ systematic eluci- 
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dation of what is contained in our coal measures. A thorough deycl- 
opment will give a definiteness to the extent, quality, and location of 
our coals, greatly needed, and will add a new stimulus to mining 
operations. It is altogether probable that within twenty or thirty 
years, or perhaps in much less time, Tennessee coal will be used in 
every county in the State. 

161. Extent and Qtiantdtj/. — Although we have not worked out ail 
the details in regard to our coal, yet we have data sufficient to enabk 
UB to form a satisfactory idea of its extent and quantity. 

A general descripticm of the Cumberland Table-land has been given. 
(See §§ 26-30.) We have computed its area from the best data w« 
could get, and believe it to be four thousand four hundred square 
miles. Its position and extent are correctly given upon the map. 
Coextensive with it, stone coaly in strata thick enough, and of a quality 
good enough to be profitably mined, is found. 

162. Commencing in the southern part of the State, the coal mea- 
sures, consisting of the sandstones, coal, and shales, which, restihg 
upon limestone, cap the mountain or Table-land, are not as heavy as 
they are farther to the north-east, yet they afford much coal. At 
least three distinct and usually horizontal strata can generally be de- 
tected* on the slopes of the mountain ; at some points four and even 
«jr caa be pointed o«i. 

163. In the nanrotif vaJhg which the Tennassee faa« cut out throng^ 
Wald^n's Ridge, we have se^i on the north «ide of the river as many 
wikfour boriEontal coalHseams^ en^f)]sg out 8aceessdv«Iy below the eresl 
«f the mountaisL'*' ihte that is worked is firom two to three fe^ thkk; 
.Ike others, act hawng been penetrated, «t least at the point examiftcfd^ 
vere only exhibited «dong thdr thin out<aropa. Whfen properly tested^ 
they may prove to be of profitable tUckneas* Ai this point, so far as 

* The bluff slopes of this sontlteni fragmentary portion of the Table-land, inelndiqg 
always Walden's Ridge, Bacooon and the mountains west of Sequatchee Tallej, are 
inrmuiatied aboye^ as seen from the vaSeys^ by a hard saadstone eruL Baok of tidi» 
at a greater or tess distance, « ^somparatiTely l«?el space inlerrentng, are slopes of 
ridges — summit ridges — and great flat areas, which may be regarded as resting upon 
Ibe genena iaibto. Beds ef eeal e«eiir, berth M tb«ie md biiew HA «M8t. 
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we know, bo eoal haa been obtained from the suauait ridges, thougb in 
ail probability yaluaUe beds exist* On the opposite side of the ri^est 
in corresponding rooks, and at a similax elevation, excellent coal-seaoui 
are known. 

164. Near the Nashville and Chattanooga Bailroad, in Maoepom 
Mountadny there are several banks which have been eztensivvlj 
worked. Owing to want of time, we have not had an opportunity of 
visiting this interesting region."^ Reliable information, however, haf 
been obtained from gentlemen well acquunted with the resources of 
these mountains. We are especially under obligations to Col. J,. JL 
Whiteside, of Chattanooga, who has furnished us with a list of ib^ 
coal-eeams known by him to occur in Raccoon Mountain. CommenoiBg 
with the lowest and ascending, they are as follows : 

6£&. Coal five and a half feet, including a band of slate i 

6tL Coal four feet — ^Walker's bank ; 

4th. Coal three feet — ^Kelly's bank ; 
Orest or Bench of the mountain ; 

3(2, Coal fifteen inches ? 

2d. Coal twenty-four inches ? 

J^. Coal twenty-four to forty-inches — ^Vaughn's bank* 

It will be seen that three of these are below the crest of ths 
mrantain ; they are doubtless continuous with corresponding ones w* 
posed along the Tennessee Eiver. The .others occur in the simiinU 
ridge or table back from the main slope. The aggregate thickness, 
excluding the siate in the upper seam, is about seventeen feet.f 

165* On the Cumberland^ west of Sequatehee Valley^ ooal-seanif 
again occur under circumstances similar to those we have mentioiie4i 
being found both below and above the crest of the mountain. Theis 
are to be regajrded as extensions originally of those in Raccoon. We 
shall refer briefly to but one of them. 



. * It will be. In part| tli<» work of ftoothor sMson lo make out oomplete ««Qtioa8 ef 
all the rocks, inolnding the ooal, of this portion of the Table-land. 

f The entire thickness of the ooal measures in Racooon Mountain cannot be mnoh 
If avgr toss than oa« thowai^ feet ; it magr exceed this. 
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In the summit ridges, along the line of Marion and Grundy, ther^ 
Tui an excellent stratum, from five to six feet thick, and furnishing 
tuperior coal. The Wooten bank is in this. Most of the proper^ 
in which it occurs belongs now to the Sewanee Mining Gompanj. 
(S ITT.) 

166. Passing to the central and western part of the Table-land, 
that portion, for example, in White county, we find several coal-strata 
well developed. We know here of at least three distinct and continu- 
ooB layers, two of which are important. One affords four or five feet 
of excellent coal ; the other, from which Sparta is supplied, is th« 
lowest, and will, perhaps, average four feet. This stratum, associated 
with shale, lies below the the sandstones, and not far above the lime* 
stone. It may be coextensive with the Table-land in this position. 
We have seen it in Grundy, many miles southward, and in Overton, as 
many northward. In thickness, it varies from two feet to four and a 
half. It is thickest in White, and in the counties farther north. 

167. The* facts in regard' to the coal of Putnam, Overton, and 
Fentress are about the same as those stated with reference to 
White. 

168. The coal measures of the northreastern part of the Table-land, 
in Morgan, Anderson, Scott, Campbell, etc., swell out to a very great 
Sickness — at some points to more than two thousand feet. (See § 27.) 

On the mountain around « Montgomery, there are several beautiful 
exposures of coal, and at least three strata known. 

In the vicinity of the salt-works, in Anderson, an extensive section 
is afforded, containing not far from a dozen seams of coal, which vary 
from a few inches to at least seven feet, with an aggregate thickness 
of not less than twenty-five feet. The banks in Anderson, from which 
KnoxviUe is in part supplied, are in nearly a horizontal stratum, six 
and seven feet thick, and furnish coal of excellent quality. 

169. At many points along the eastern escarpment of the mountain, 
in Roane, Bhea, and Hamilton, there are several coal-seams and 
superior banks, from four to six feet in thickness. 

170. Finally, after reviewing the whole field^ we have no hesitatioii 
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in saying that our coal, of good quality and in beds thick enough to 
be profitably worked^ is at least equal, in the aggregate, to^a solid 
stratuiD, eight feet thick, and coextensive with the Table-land, and 
hence equal in es^tent to four thousand four hundred square mileb ; or, 
in other words, equal in i^olume to a solid block of coal eight feeti high^ 
twenty miles wide, and two hundred and twenty miles long. This, for 
the present, we give as a s<rfe estimate^ though we believe the quAutity 

» 

to be greater. 

171. QtialUy of Tennessee Coal. — ^We necessarily defer a system- 
iMac account of the quality and varieties of our coals. There is no 
question, however, as to their excellence and value. There are, it is 
true, some, as. in all coal-fields, which are of indifferent quality, but, 
in the aggregate, we believe they are not, for general purposes, sur- 
passed. 

. . The varieties are numerous. Most of them perhaps are semi-bitUH 
minous, dry burning coals, but others are properly bituminous. [ 

172. In structure, too, they differ. Along the eastern *^dge of th<0 
Table-land, where, the rocks have been subjected to disturbances, thei 
included coals have often a spumose* structure, breaking up in smalt 
ajngular fragments, with -concave and convex faces. In the horizontal 
riocks, which, by the way, make up the great body of the Table-land^ 
tjiey are generally laminar, even, and more or less compact. Some-S 
times, however, even in this case, they exhibit irregularities* ! 

Hereafter we will aim to present a complete table of the composition! 
and peculiarities of the coals from all our principal banks, adding alsc 
tibe uses to which they are best adapted. 

173. The following analyses, with the exception of No. 4, wer€ 
made by Dr. Troost.f [STo. 4 — ^kindly furnished us by Mr. S. FJ 
Tracy, the energetic President of the Sewanee Mining Company— ig 
an analysis of the Wooten ooal, (§ 165,) made by F. Zwickl, of New 
Tork. '■ ' , ^ I 
— jl \ 

* Or, spxnnouB. 

f Nos. 1 and 2 are given in his Third Beport, and Ho. 8 — said^ indefinitely, '*^ 
hftve oome from near the Tenneflsee BiTer'' — ^in his Ninth. 
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ASALtSm 09 f EKKSSSBB COALS. 



No. 


Ooanl^. 


Name of bonk. 


Specifie 
graTitj. 


llTAlTnS. 1 


Oarb^i^. 


YolatUe 
uatt«r. 


Aifaei. 


1 
2 

8 

4 


1 

Rea&e 


fCimbrougli's... 
GlUoiwaUr'a.. 


1-46 


n-00 

69 00 
7600 
6^-60 


1700 
14.00 
17.00 
29.00 


12 00 

17 00 

7 00 

6-50 







174« Pr&duetton^ ete*^ m 1854.-— The following table, will indicate 
Ibe amoxDit of ooid produced in 18fi4, and how and wh^e it i^as coaoh 
gamed. .Remarks are also occasionally included, with reference to tW 
price at which sold, the character of the banks, etc., etc. 

PRODUCTION AND COWSUMPTIOlf OF TENNESSEE COAL IN 1854. 



r*r 



OWWTt 



»$»»•*• f * ■■ iiii. w 4 n 






Claibobhs.. 



OaMPBBLIi. 



AvDXBsoir. 
(a) CoalGrvek. 



(6}PoplfttOeek, 



BOANB. 

Kimbrough's bank... 



B17SHEI.S 
EAI8U>. 



500 



4000 



8000 
S5,000 



88,000* 



yiiAnira^ 



1 1 ■ » I ■ I 1 < J ^ 



p*«ip*^*«««tfi« 



Used hj bla43k8init]i8 mostly. Two thou- 
sand bnshels in addition were bronght from 
Eentneky. 



Consumed by blacksmiths mostly. Fine 
btioks oooor, i^om four to six feet tfaiok. 



Used by Maeksmitbi mefltty. 

Coal ooDSnmed for manufaetnriBg a*d do* 
mestic purposes^ in KnoxriUe, North Alabama, 
and by blacksmiths of the connty. Excel- 
lent banks, six and seTen fset thick. Fifty 
thousand bushels estimated production of 
1856. Coal in KnoxTilie is worth from 18 to 
25 cents per bushel. 



One third made into coke, and sent to 
KnoxyUle, Georgia, and Alabama. Sold near 
the bank at 16 and 12} cents per 40 lbs. The 
remainder consumed in Loudon and Knox- 
TiUe for manufacturing and domestic pur- 
poses. Sold near the bank at 12} and 10 
cents per each 70 lbs. 



• A largw amowkt was ghren «•, hut estimated at lereBty ponndf to Hie baslieL 
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9T 



(<f) BacooonMonntain. 



aMTNTT* 



■*«*WM<_«i^_>««aaiMaW**r_M«P>BM«i^M 



BaSA. 

Boddj'B bank.*. 



Hamilton & Marion; 
(a) Jack's bank 



(6) Cllft and MoGree'a. 
(e) XennewMf Biver*^ 



lOOO 

26,000? 
14,000 



(e) Battle Creek 

Fbanxkin 

QKvmyr "I 

Wakbvt V 

Tan B9u» j 

Whitb 

Putnam ^ 

Oybbton y 

SoevT V 

MOKQAN !> 

Bjua»«oi j 



BUSHELS 
BAI89P. 



2000 



24,500 



ii;ooo 



16,000? 



8500 



15,000 



1400 



4500 



UMMABMS, 



TTsed in the Ticinity. In 1853, about 20,000 
bushels were raised at this baak, and oon- 
snmed at Eagle Fomace, Chattanooga, and 
in Ckotgla, for pnrposae as aboTt. 



la 1858, raited 15,500 bosheto. Sold at 7 
cents at the bank. 

Perhaps iMre. 

Tvo or three banks where the rWer breaks 
throngh Walden*s ridge. Coal delivered on 
the bank at about 10 cents, and oonsomed 
mostlj in North Alabama. 

Banks near the railroad, (See { 164.) Coal 
sent to KashTille, Chattanooga, and Georgia. 
Consumed as aboye. Estimated production 
of 1865, 800,000 bnahels.t 

Two or three banks. 



Used mostly in Winchester for d<Hnestic 
purposes, and by blacksmiths, etc 



Used in the eounties mostly by blacksmiths. 
Coal deliTered in McMinnTiUe costs about 20 
cents. There are numerous bviks in these 
counties of yarious thicknesses: many of 
them from three te four feet — some thicker. 



Used within the county, mostly in Spar- 
ta, both by blflcksmiths and for domestic 
purposes. In great patt obtained from two 
banks, from three and a half to four and a 
half feet thick. (See i 166.) 



Used by blacksmiths. Considerable coal 
was seat, a few years ago, from Fentress to 
the Nashyille market. 



Used by blacksmiths mostly. Numerous 
exposures of coal, from one to six feet, many 
of them of excellent quality. 



• Or, Ofllommtar*!. (Sm table, } 178.) 

t Not hATiiig the exact amonnt, we haTe aafimated the prodncflon of theee tMoibi, in 1655, at 0000 tons. 
(8ee217S.) 



/ 
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' As far as possible^ these statistics have been derived from the pro^ 
prietors of the banks themselves. In all other cases, gaitlemen 
acquainted with the coal and coal-trade of their respective counties, 
have been consulted, and have furnished us with the necessary local 
facts and estimates. 

The entire amount is 247,400 bushels, or 8836 tons."*" 

175. Production of 1855. — There has been, this yeVj a great 
increase in the production of Tennessee coal ; due, 

First^ to the greater activity of operations at the Beccoon banks, 
and at other banks in East Tennessee, but mainly the former ; and, 

Secondly^ to the commencement of coal-mining by the Sewane« 
Company. 

176. In reference, first, to the Raccoon hanhsy we were informed, 
in June last, that they would produce during the year (1855) 300,000 
bushels, or something more than 10,714 tons. From the best informa-^ 
tion we have, the yield appears, so far, to have come up to the esti- 
mates. Not having, however, positive statistics, we place the amount 
at 9000 tons, which is an increase of 8125 tons over their production 
in 1854,t 

I 

177. The Sewanee Mining Company was organized in January^ 
1854* They soon secured valuable coal*lands on the western side and 
on the summit of the Cumberland, in Franklin and adjoining counties, 
and have already a railroad nine miles in length, cojmecting their 
nearest banks with the Nashville and Chattanooga rbad at the tqnnel. 
The coal of the Table-land is thus directly connected with the capital 
of the^tate. It is the intention of the company to extend their road 
eleven miles farther, to the "Wooten" bank, (§ 165,) where .^there is 
an inexhaustible supply of superior coal. 

The first car-loads of Sewanee coal were sent to Nashville in Jun€ 



* In Tennessee, a bushel of ooal is fixed by law at eighty pounds, whkh is twenty* 
eight boakels to the ton. 

f At the close of this year, these banks go into the handjs of the ''iBtna Mining and 
Hannfac taring Company/' Thia company has a working capital of $40,000, and will 
denbtless prosecute ooal-mining in the Eaoooon ranges with 9tiU greater actiyity. 
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buL Up to the last of December, (1855,) 3823 tons had been deUy- 
6red at the city d^p6t. 

. 178. The production of 1855 will, therefore, stand in tons as 
follows: — 

Increase oyer last jear at Baocoon banks 8125 

Sewanee bsBiu 8823 

Production of last jear 8836 

Total prodnction of 1865., 20,784 

In this we allow nothing for the increased quantity of coal raised at 
Other banks, which would swell the total amount to 21,000 or 22,000 
tons. 

In 1856^ the amount of production may again be more than doubled. 

179. Consumption of Ohio River and Kentucky Coal in Ten* 
HeMee, — ^A large amount comparatively of Kentucky coal is consumed 
in Tennessee. It "is brought into the State from four distinct regions. 
We win enumerate these, in connection with the amount that 'each 
ftumiihed in 18i54. 

In the first place, about 2000 bushels were carried, last year, froni 
the south-eastern corner of Kentucky, through Cumberland Gap, into 
Qaibome county. 

Again, as nearly as we can ascertain, about 600,000 bushels, or 
21,428 tons, were brought down the Cumberland River in 1854, from 
that part of the Cumberland coal-jield in Kentucky cut by this rivor. 
Of this amount, about 400,000 bushels were consumed in Nashville, 
140,000 by the Cumberland SoUing-Mill, in Stewart, and about 60,000 
at ClarksviUe, etc. 

/ 

In the third place, coal, to a limited extent, and mostly for the use 
of blacksmiths, has been occasionally, for several years, brought from 
Kentucky to Clarksville, from the part of the "iZZwiofg" coal-fieW which 
lies in Christian or in the southern part of Hopkins county. 

Lastly, considerable coal, in 1854 — ^how mucK we do not know, 
perhaps 75,000 bushels — ^was brought from the Bell mines, near the 
Ohio River, in Kentucky. 

180. Recently, dome of the highly bituminous Httsburgh coal has- 
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Wn broiiglit to the Nashville market. It is now nfled at the Qaa^ 
Works, and is found to yield a cubic foot more ^aa to the p^ond thaa 
Qfhriver Kentucky coal. It is not» hovever, valued more for ordiuiffy 
purposes than the good Tennessee and Kentucky sexni-bituminooa 
coals brought to the city. . 

181. Hitherto the maximum consumption per annum of coal in 
Nashville has been about 450,000 bushels, or 16,071 tons. The 
supply, however, within three or four years past, has not been equal 
|o the demand. With an abundance of cod at twelve or thirteen 
aents per bushel, the consumption would soon l>e doubled. At present^ 
die price varies from fifteen to twenty-five cents, occasionally reaching 
forty cents. From eighteen to twenty cents is perhaps a fair average 
fer the year. 

MemphU is supplied with coal, mostly from Pennsylvania. Hei 
imnual consumption ^^is about 120,000 barrelsy""^ or 800,000 bushelai 

Qlarkwille^-^TiB o( the most important commercial points* in ihi 
State — ^uses perhaps about 125,000 bushels,t which is obtained firoai 
Kentucky, both from up an^ down the river« Some Pittsburgh coal 
i» also doubtless used at this point. 



8BOTION II. 

LIGKITB. 

a 

182. Lignite is an imperfect variety of mineral coal.| It is gen- 
eraJly brown, or brownish-black, and often presents ^ Vfoodjf strueturOi 
being, in fact, an incipient stone coal, oceupying an intermediate place 
between it and dead vegetable matter. It is not unusual to find» 
rtinning through )>eds of lignite, half-carbonized leaves, sticks, and 
fragments of the branches and trunks of trees. Its odor and fumei 



* FnmiBhed na tj L. B. Biohvda, City Begbter. 

f We have been expecting to reoeWe the actual amoiml^ bat it baa failed to reach ns 
in time. 
X See Frof. J. D. nuia'«,exotileiift "Manual of Mlnenlogjr/' sixth edilioii, p. 8A. 
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in burning are not altogether like those of true coal, but resemble 
more the pungent^ eye-irritating odor and fumes of burning, half- 
Bmothered wood. 

183. Geologically, 'it is of modern origin ; the formations in which 
it occurs being above or more recent than that which is, in the main, 
ihe great depository of our true stone coal. 

184. There are vast quantities of lignite in the Mississippi and Mis^ 
souri valleys, and it becomes speculatorB in mineral fuel to keep a 
lookout, lest they mistake this half-^formed coal for the valuable and 
substantial coal of the Carboniferous Formation. Already, within our 
own State, expensive mistakes have been made. 

185. Its value is mostly prospective. When the for^ts of the Mis- 
sissippi bottoms can no longer furnish wood — ^when our great coal fields 
shidl have yielded tiieir lareasures, then the lignite beds will be looked 
lo» BuJty on the ^dier hand, when wiU this be ? Our coal resources 
are considered to be inexhaustible, and the only answer returned is 
Ihat of the daughter of Air and Tellus — ^When? 

In «ome countries, where fuel is scarce and expensive, lignite ha« 
%eeiD. used. The better qualities, when mined and ready for market, 
tre for some pui^oses equal to wood in value. The mining of it, how 
•v^, in the Valley c£ tiie Mississippi will be attended with difficulties^ 
0n account of the unconsolidated nature of the strata which enclose it. 

186. Oceurrence of Lignite in Tennessee. — ^Along the Mississippi 
Bluff, extensive beds occur in Lauderdale, Tipton, and the northern 
part of Shelby. The following section, taken at "Old River," in 
tire aoudtem pvrt of Tipton, will exhibit the different strata, which 
at that point compose the Bluff, and the mode in which the included 
Ibeds of lignite occur.* ' 

* We are under especial obligation^ to Dr. C. W. Dickson, of PortersrUle, for kindly 
guiding ns to this point-<^ distanoe of sixteen miles from his residence — and for aiding 
«s in our inTestigations. 

' We take this oooasioB, too, to express out eineere thanks to Dr. Oldham, of Ripley, 
who, notwithstanding his engagements at hom^ tranrelled with us to and from the 
Ipgnite localities near Fulton, a distance of fifty miles in all. 

, From both of these gentlemen we recMyed much valuable fnfoimation in regard to 
ttke^-geolegy ^t th^ re^eetive ooualies. 
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SBCTION OF THE MISSISSIPPI BLUPP AT " OXD BIVBR. 

I 

(^Entire ihicknest about IQS/eet.) 
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LoiJC BIDS 



GrATXL 0BBDB8. 



THICKNESS 
IN FSET. 
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THE fffBATA) Era 



(a) Bed of light-yellow ashen earth or loam, 
more or less calcareous; oontams land-shella^ 
{hdix, cyclostomay etc.) 
The lower part becomes more yellow and sandy. 



{h) Layers of orange and yellow sand, with thin 
seams of red sandstone — ^three and a half feei.> 

(e) Bed of coarse gravel and sand^-sizteen feet. 

{d) Reddish and white potter's clay, in seams 
with sand — one foot and a half. 

{e) Bright yellow Ban<^ with occasional seams of 
clay— eighteen feet. 






(/) Thin seams of gray or white sand and clay, 
interstratifled with some yegetable matter — ^fifteen 
feet. 

(g) Bed of UgniU^ from three to four feet. 

(A) Bark clay and UgnUe interstratified — ^two 
feet. 

(«) Seams of gray and white sand, interstratified 
with layers of Ugnite — ^fiye and a half feet. 

(y) Bed of Ugnite^ six inches — ^becoming, a few 
hnndred yards to tiie \%% along the Bluff, four 
feet thick. 

{k) Gray sand in thin layers, with numerous seams 
of dark clay and layers of lignitey some of which 
are from three to six inches thi<dc — ^thirty-two feek 

{I) Same as aboTe mostly; one bed afUgTwU, 
(leaTos, etc.,) two feet thick— fifteen feet. 

(f») Beds of dark laminated clay. The base of 
the Bluff is concealed mostly by a talus of mate- 
rials from above— ten feet ? 



»< ■' 



-r^ 



MABBLE. 108 

187« Similarlj interstrittifiecl mih sand and clay, lignite occurs at 
numerous localities along the Bluff, from tlie Forked Deer to Shelbj. 
Occasionally the beds are five and six feet in thickneas. 

At Raleigh, a bed of lignite crops out at the base of the Bluff, on 
Wolf River. The section here is similar to that already given, though 
not running down as far. We were informed that lignite from this 
stratum had been used with wood for several weeks at a steam saw- 
mill in the vicinity, with tolerable success.* 

188. In Carter county it occurs with clay, in an isolated and curious 
deposit or patch, a few miles north of Elizabethton, at the termination 
of the mountain which separates Carter and Sullivan. Its lateral 
extent appears to be limited. A pit has been sunk through the clay 
into the lignite, penetrating the latter, as we were informed, nine feet. 
At the time of our visit, the excavations were partly filled with water, 
which prevented as thorough an examination as we desired. 



SECTION III. 

MARBIiB* 

189. There is great interest and importance attached to the marble 
of Tennessee. It is now — ^in the columns and balustrades which 
within adorn the building— one of the chief ornaments of our own 
noble capitol, aa it will be soon of the national capitol at Wasbt- 
ington. 

Our examinations, as far as possible, have also been extended to 
this product of our rocks, and with gratifying results. We have had 
the pleasure of pointing out valuable beds, not hitherto noticed, both 
in East and West Tennessee. 



* In most of tlie oonnties in West Tennessee, half-oarbonized wood, sticks, leaTeo, 
•Co., hare been met with in digging weUs. Sometimes a large tmnk is enoonntered, 
mii<A to tiie annoyance of the weU-digger. 
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19&. The prinqpal species'*^ of ttiMrUe in llie Stfito «re tine follow- 
ing:— 

1^^. Variegated FoasHtferouB ; 

2cL ChrayUh White Fosnliferam ; 

8d. Mugnenan; 

iih. Black ; and the 

5th. Breccia and Conghmerate Varieties, 

lit. Variegated Fo$nliferou8 Marble. 

191. Where Found.^—TbiBf the most important species^ occurs in 
West, Middle, and East Tennessee, but is most abundant and of th« 
finest quality in the last mentioned division of the State. 

In West Tennessee there are beds of good quality, which are ren- 
dered highly valuable, from the circumstance of their affording almost 
the last limestone seen in going west to the Mississippi. In Henry 
there is a quarry from which considerable marble, for building pur- 
poses and for tombstones, has been taken. Some of it has been carried 
to Paris, more than twelve miles distant, and used in the construction 
of the foundation of the court-house, and for other purposes. 

In Benton, as, for instance,, a few miles from Bockport, on the Ten- 
nessee, the present residence of our Senator from Benton, etc., Mr. 
A. P. Hall, the same rock oc(mrs. It is also seen farther south, in 
Decatur, etc. 

192. In Middle Tennessee, in Franklin county, there are many 
localities of marble, and several extensive beds. It has been worked 
here, to a limited extent, for several years. 

The upper part of the Mountain Limestone at Bon Air, in White, 
affords a clouded marble, from which a few tombstones have been 
taken. 

193. In East Tennessee the localities are very numerous. Com- 
mencing with the northern part of the valley, we meet with it in 

* TIm taim 18 flMi naed hen ia Ub iteirt sdmitifio jaiit«« tai.8U»p]jr i]ia#tB«i»l wi^ 
to desigiiAte the dUfereot divisioiifl tnnmerattd. 
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nearly all the counties west of Greene and Sullivan. In Hawkins, 
running along a few miles west of Bogersville, there is a most valuable 
bed, in which several quarries have been opened. We will have occa- 
sion to refer to these again. 

In Grainger, Jefferson, Knox, Boane, Monroe, Meigs, McMinn, 
and Bradley, it occurs more or less abundantly. In the vicinity of 
Knoxville, as in Hawkins, there are several extensive quarries; of 
these, too, we will speak again. 

194. It9 Character and Quantity, — In East Tennessee there are 
two distinct varieties of this marble. One is an argillaceous limestone, 
little fossiliferous, of dull, gray, brownish-red, and sometimes greenisli 
colors, arranged in undefined banded clouds. It receives a smooth, 
good polish. Such marble has been quarried and worked to some 
extent in Roane, Meigs, etc. It was used in the construction of the 
foundation of the court-house in Kingston. 

195. The most important variety, however, and a superior marble, 
is that which is seen in the quarries of McMinn, Knox, and Hawkins. 

This, which may be called par exeellence the marble of East Ten- 
nessee, is a highly fomliferous and calcareous rock. It has, in its 
polished condition, a bright ground of brownish red colors, which wre 
more or less freely mottled with white and gray fleecy clouds and 
spots. In that of the first quality, these clouds and spots are distinct 
and well defined, showing, at the same time, little of their fossiliferous 
nature. The brownish-red color of the ground varies, having at some 
points a darker shade than at others. We prefer the lighter ground. 
Other secondary qualities, though often beautiful marbles, have not as 
well-defined clouds, etc., and their fossiliferous portions show too 
distinctly their organic structure. Some, however, might prefer to 
see the latter character. 

196. The marbles of Middle and West Tennessee are of the same 
nature, and resemble more or less those of the Eastern Division. 

197. As to the quantity^ it is sufficient to say that we have enough 
to supply the world, and that, too, of the best quality* The great 
bands of marble, often many hundred feet in width, which run through 

8 
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East Tennesseey can never be exhausted ; at least, we cannot conceive 
of how and when it could be done. The most important of these are 
cut by navigable rivers, and many of them already by railroads, ren- 
dering practicable the opening of extensive quarries at hundreds of 
convenient and accessible points. 

We defer, for the present, an enumeration of the different marble 
ranges ; some have already been wholly made out, and many partially. 
As soon as our materials are complete, we will present as full an 
account of them as their importance demands. 

198. Greolo^al Character and Helationa. — ^We have called this a 
fo88iliferou8 rock, meaning thereby that it is composed, in good part, 
of petrified or fossil corals, shells, etc. The corals, together with the 
remains of a class of a^mals called crinoidsy are most abundant. To 
the presence of these the variegated variety owes, for the most part, 
its peculiar character and beauty. 

199. Jn East Tennessee this^ marble forms one of the lower members 
of Formation V., hereafter noticed. It is usually heavy-bedded^ and 
admits of the splitting out of very large and massive blocksl As a 
general thing, the strata which compose it dip with the associated 
rocks, at an average, angle of nearly forty-five degrees to the south- 
east. 

200. In Middle and West Tennessee, the marble beds are horizontal 
In Franklin, they occupy a position in the upper part of Formation 
Y. In the District, they are of a very different geological age, con- 
stitute a member of Formation YI., and are not as heavy as those in 
East Tennessee. 

201. Production of Variegated Marble in East Tennessee. — The 
systematic production of marble appears to have been first commenced 
in Hawkins. 

The principal marble in this county occurs in a band about twelve 
miles in length, which runs south-westward through a portion of the 
valley west of that in which Bogersville is located. Several quarries, 
at distinct and distant points, have been opened, which furnish a pro- 
duct of the first quality. 
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The history of the production here is as follows : — ^In the first place, 
we hare been assured that attention, resulting in anj thing practical, 
was called to the Hawkins mjarble by the favorable opinion expressed 
in regard to it by Dr, Troost, the former geologist of this State.* 

202. In April, 1838, the "Rogersville Marble Company" was 
formed, by gentlemen in and near Bogersville, for the purpose of 
^^ sawing marble, and establishing a marble factory in the vicinity of 
Bogersville." Orville Bice, Esq., was elected President, and S. D. 
Mitchell, Secretary. The company operated to a limited extent for 
several years, erected a mill, and sold several thou£iiind dollars' worth 
of marble annually, which was mostly distributed in East Tennessee. 

In 1844, the company sold out to Mr. Bice, who, on a moderate 
scale, has perseveringly and successfully carried on the business ever 

since, t 

208. Mr. B. sent a block of the ^' light mottled strawberiy variety" 
— spoken of farther on, (§ 210,) — ^to the Washington Monument. This 
was called the ^^Hanrkins County Bhch^^' and bears the inscription, 
^^From JETawkins Odunty^ Tennessee.'^ Another block of one of the 
finest varieties, already described, (§195,) was sent by act of the 
Legislature, which was called the ^^State Block.** 

204. These blocks attracted the attention of the Building Committee 
of the Extension of the National Capitol, who, although they had 
numerous ^>ecimens from all parts of the Union before tiiem, decided 
in favor of the East Tennessee marble. 

* We desire to do no one injustice. It is probable that others in East Tennessee are 
«ititled to the credit of haring pointed oat to the Doctor the location of this and other 
ranges. ' If so, we would like to be put in possession of the facts, in order that they 
may be incorporated hereafter with the rest in the history of nuurble operations in 
Tennessee. >^ 

f Mr. Rice's elegant residence, " Marble Hall," four miles below Bi^ergfille, is 
really a museum of the finest marble East Tennessee affords. 

We take this opportunity of expressing, both for Prot B. G. JiUson, of Cumberland 
UniTersity— who was kindly accompanying us at the time of our yisit — and for our- 
selTcs, our high appreciation of the hospitality and kindness we met with at ** Marble 
HaU." 

Mr. Hill, of BogersTille, has also been engaged in marble buidness for several years. 
We are under especial obligations to Mr. H. for presenting us with a beautiful ink- 
stand — an elegant specimen of Hawkins County Marble. 
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An agent wae soon . after sent by them to ascertain whether or not 
it could be obtained in quantity, who, when on the ground, had no 
difficulty in saiasfying himself as to this point* 

205. Ab t^e result of these circumstance^ an extensive quarry, 
i^ording an exceUent material, has been opened at a point about nine 
miles southwest of Bqger&yille, where the Hokton Biyer intersects the 
marble range. The rock here is in good part massive, and sereral 
hUQdred feet in width. The location ^f the quarry is exceUent, and 
admits of the easy transportation of the blocks to the boats. Many 
thousand cubic fe^t of marble have already been sent off. It is taken, 
for a part of its route, down the river, and then by raihroad to 
Charleston or Savannah, where it is shipped for Washington City. 

206. The produotioin in Knojc county has been considerable, and 
will rapidly increase. 

Ih 1852, Mr. James Sloan Opened a quarry in a rimge of variegated 
marble, which, in its southrwe^tward couise, runs but little west, or 
north-west, of Knoxville. This range is many miles in length, affords 
an unlimited amount of valuable marble, and is intersected by the East 
Tennessee, and Virginia Railroad, and we believe by the Holaton.* 

Mr. Sloan's quarry, is admirably located on a low ridge, being not 
quite two miles north of Knoxville, and but a few hundred yards from 
the line of the railroad. 

20T. From this point all the variegated marble used in our State 
Capitol has been derived. The amount paid by the State for this 
marble in its present finished condition, including, however, a few 
hundred dollars' worth of the "grayish-white" variety, soon to be 
spoken of, is about $28,000. 

Mr. S. is now furnishing variegated marble from the same quarry 
for the State Capitol of Ohio. ^ 

Heretofore thorough blocks have been brought to KashvUIe, where 



* In addition to tbis, there are other important ranges of Tariegated marble, not far 
from Knoxville. , ^ 

PreYioosly to 1852, some work had been done toward the practical deyelopment of 
the marble of Knox, bnt, so far as we oan learn, on a limited scale. 
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this gentleman has quite an extensive steam-power marble faetory. 
He proposes, however, to have another very soon in Enoxville. In 
the former city, manufactured marble sells at an average price of 
04.50 per cubic foot, in the latter at about $3.00. 

208. Other quarries have been opened in McMinn and adjoining 
counties, which we have not had time to visit. We have been informed 
that they also afford a good quality of marbles. Hereafter we shall 
aim to examine and report upon them. 

2d, GhrayiaK' White Marble. 

209. This species (as we term it for convenience) may be regarded 
as a variety of the last. It is, too, a fossiliferous rock, being some- 
times called coralline or encrinal marble, from the fact of its contain- 
ing fossil coraU and erinoida. (§ 198.) It appears to constitute a 
distinct member of Formation V., and to occupy a lower place in the 
series than the variegated bed. 

210. In appearance it is a grayish-white, massive sparry rock. The 
white ground of much of it is mottled with pink or reddish spots. 
Marble like the latter is found, too, associated with the variegated, 
and is designated by some as the strawberry variety. 

211. A few miles east of Knoxville, there is a fine and valuable 
quarry of gray marble, belonging to Col. John Williams. The entire 
thickness of the bed in which it is located is three hundred and seventy- 
five feet, ninety-five feet of which — ^near the base of the bed — ^is mas- 
sive white marble, and is the portion that is worked. The remainder 
contains more or less the reddish points or spots spoken of above. 

A large amount of marble has been taken from this quarry. Sev- 
eral marble factories in Knoxville hiive worked it extensively. There 
is no superior building rock in the State. 

212. Five miles east of Knoxville, at Mecklenburg, the residence 
of our distinguished . Tennessee historian. Dr. J. G. M. Ramsey, a 
beautiful bluff of the light sparry marble is boldly exposed on the 
French Broad. The upper part is variegated with light flesh-color^ 
points and patches. This mass is as valuable as it is. beautiful. 



110 GBOLbGT OF TBNNB8SBB. 

Similar gray marble ako occurs about a mile east of Athens, in 
McMinn. Bot we cannot now specify further. 

Zd. Magnenan Marble* 

213. This species has heretofore attracted little attention. It 
occurs abundantly in East Tennessee, and, though not as valuable as 
those we have mentioned, is nevertheless to be regarded with interest. 
It is found in Claiborne, Hancock, Jefferson, and other counties, im- 
bedded in the upper part of Formation lY. Several ranges of a light- 
gray variety, banded with pinkish clouds, etc., occur within a few 
miles of Tazewell. 

At Dandridge a light-gray sparry variety, having the same geologi- 
cal position, is worked to a limited extent. 

214. The gray rocks of the top part of Formation IV. would doubt- 
less afford, upon examination, in almost every county of the Valley of 
East Tennessee, a tolerably good marble, and at many points an ex- 
cellent building material. 

^th. Black Marble. 

215. We have in Tennessee, especially in the extreme eastern 
counties near the mountains, numerous localities of dark and black 
limestones, which are susceptible of a good polish, and which may pro- 
perly be called marble. 

These are to be esteemed mostly for the uses made of them in con- 
nection with lighter varieties. In the construction of tesselated pave- 
ments, or for the bases and capitals of columns, etc., they will be useful, 
and in fact have been already employed. In numerous cases where 
contrast is desired they can be used with good effect. 

bth. Breccia and Conglomerate Marble. 

216. We desire to call attention to a beautiful species of marble in 
East Tennessee, which has not attracted the notice it deserves. This 
is breccia marhU. 
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In the first place, a hreeda* is any rock composed of angular frag- 
ments, or at most of fragments but little rounded, firmly cemented in 
a solid mass. A limestone of this character, if made up of fragments 
of different colors, or of different shades of color, and susceptible at 
the same time of a good polish, constitutes a marble which is often 
very beautiful. A slab of it is in fact a native mosaie, the compo- 
nent pieces of which are irregular in outline, and promiscuously 
arranged. 

217. Such marble, of dark colors, occurs in several coimties in East 
Tennessee. We have seen it in Greene, Sevier, Blount, and Monroe.f 
It may be found, doubtless, near the mountains, or in the coves of all 
the eastern counties, from the Nolichucky to Georgia, and perhaps, 
too, in Carter and Johnson. 

218. It occurs in elongated patches or narrow bands, and is gen- 
erally interstratified with slates. 

Some care will be necessary in selecting points for the opening of 
quarries in this breccia, as it frequently contains flinty and slaty frag- 
ments, which greatly impair its value. A good test of quality will be 
its ready su&ceptibility of a uniform and bright polish. 

219. Several promising bands, in the mountain and adjoining parts 
of Blount and Monroe, are intersected by the Tennessee River. We 
believe that at one or two points work has been commenced upon 
these, which, however, has not been prosecuted to any extent of 
practical importance. ' 

It is proposed hereafter to examine further, and with much care, 
those breccias especially which occur in the mountain regions along 
the Hiwassee, the Tennessee, the French Broad, etc., as their value 
is greatly increased by the facilities afforded for transportation. 

220. Finally, in addition to the proper breccias, we have observed 
marble pydding-staneB or eonglomeratea. In these the component 



* Pronounced hret^eha, 

f Dr. Troost, in his Fourth Report, referring to the marbles of East Tennessee gen- 
erally, says : " I hare seen there breccia marble which surpasses any that I know.'' To 
what particular region or county he may refer in this remark, we cannot ascertain. 
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fragments are rounded, a polished section necessarilj presenting a 
great variety of rounded instead of angular patohes. 

Marble of this character has 1>een observed near the northern 6X«r 
tremity of Star's Mountain, in McMinn, and at' several localities, asso* 
ciated with breccias. 



SECTION IV. 

OREEN-SAND, OR MARL. 

221. In Henderson, Hardin, McNairy, Hardeman, etc., in West 
Tennessee, there occurs a heavy bed of a greenish sandy substance, of 
great interest. It is often called "JfarZ;" a more appropriate name, 
however, is Oreen-sand,* 

222. In our reconnoisance we have met with this substance at many 
points, and have been astonished at its great abundance. In some re- 
gions the bed is nearly three hundred feet in thickness, f Its greatest 



* We will use the latter term, in order to distingaish this eo-caUed marl from oertain 
olayey marls found in the district. 

f At many points in McNairy and Henderson, ordinary wells sunk in the ffreen-^and 
afford an impure water, too disagreeable to be used. It has been found necessary in 
such cases to pass entirely through the mass. This is done by boring. A large auger, 
with a blade or bit five or six inches in diameter, is driyen down until, perforating a 
hard, gritty layer at the base of the mass, it reaches a bed of white or gray quicksand. 
As soon as this is done, the desired water, of good quality, rises up to within a few 
feet of the surface. 

The perforation thus made, with the exception of a few feet near the surfa^ce, needs 
no protection, the green-sand being compact enough to furnish a permanent waU.' 

The conslaruction of the buckets used in these wells is peculiar. They are, in fact, 
mere tubes, made of tin or wood, adapted to the bore of the well — being often three or 
four feet in length, and but a few inches in diameter. The closed end or bottom la 
provided with a yalve, which opens upward and admits the water freely as the bucket 
sinks, but closes and retains it as the latter rises. 

The success attending the boring of these wells has, at come points in the gre«n* 
sand regions, nearly or quite doubled the price of land. 

Fortunately, many of them have been bored by two inteUigent gentlemen, Mr. James 
W. Saunders, and his brother, who, appreciating the importance of such observations, 
have kept an account, almost in every case, of the materials passed through, and of 
the respective thicknesses of the different strata. We have received much valuable 
information from them. 
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derelopment is' in McNairy. It crop9 out, or appears at the surface, 
ftlong a band several miles wide, running, most likely, entirely through 
the eastern part of the county mentioned, and the north-western part 
of Hardin, into Henderson. 

223. From this line of outcrop the great stratum, which it consti- 
tutes, appears to dip gently to the west. In Hardeman it may be 
seen occasionally, occupying a low place in the valleys of the Hatchie 
and its tributaries. In Henderson, too, its position is low. 

224. We do not propose, however, to give any thing like a full 
account of this valuable material until our investigations are more 
complete ; all we desire to do is to call attention to it. Its value con- 
sists in its fertilizing power ; and it behooves West Tennessee, in be- 
half of her agricultural interests, to look well to this mineral manure, 
so bountifully placed at her disposal. 

Its transportation to distant points will soon be easy. Two rail- 
roads, the Memphis and Charleston, and the Mobile and Ohio, pass 
through the green-sand region ; in fact, some of the excavations along 
the lines are made in the substance itself. 

We will add brief notices of its general appearance, composition, 
etc., as well as of the estimation in which it is held, and the use made 
of it elsewhere. 

225. O-eneral Appearance and Composition of the Oreen-sand. — ^It 
has already been called a greenish sandy substance. It is made up I 
of fine sand, a little clay, and an abundance of dark green grains^ to 
which its color is due. The latter constitute the characteristic part of 
the mass. They are soft, crush easily on the nails, and have been 
compared to the grams of fine gunpowder. 

226. As a mass, the green-sand abounds everywhere in great " oys- 
ter-shells," of several distinct species, which, though resembling those 
of existing oysters, are nevertheless different ; the species, in fact, to 
which they belong are now extinct. At some points these shells are 
so numerous that they have been profitably used for making lime. 

227. Chemically, green-sand consists mostly of silica, alumina, 
protoxyd of iron, potash, carbonate of lime, and water. The follow- 
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ing table will show its principal constituents. Nos. 1, 2, and 3^ are 
analyses of green-sand from McNairy, made by Dr. Troost ;* No. 4 
is an analysis of green-sand from New Jersey, by Mr. Seybert, of 
Philadelphia. 



No. 


Silica. 


AltunSna. 


Protozyd 
of Iron. 


Potesh. 


Gartranate 
of lime. 


Magnesia. 


Water. 


Lon. 

.60 
.80 
.00 
.89 


1 

2 
8 
4 


48.00 
46.30 
51.70 
49.83 


7.00 
6.20 
6.50 
6.00 


20.70 
18.00 
21.20 
21.53 


10.10 
10.40 
11.80 
10.12 


6.70 

10.80 

2.00 




8.00 
8.50 
7.30 
9.80 




1.83 





In addition to these ingredients, it generally contains, no doubt, 
small amounts of soda 3,nA phosphoric acid. 

228. Its fertilizing properties have been ascribed by some to the 
potash, and by others to the ^mall percentage of phosphate it contains. 
It is most likely due to both. 

229. Its Value and Use in New Jersey. — In order to call the at- 
tention of enterprising farmers in Tennessee to the value of green- 
sand, we quote the following paragraphs. 

Professor George H. Cook, in a late report on the Geology of New 
Jersey, says in regard to green-sand, " It has been worth millions of 
dollars to the State in the increased value of the land and produce, 
besides the influence it has exerted in awakening and fostering a spirit 
for agricdtural improvement." 

Again, the value of land affording green-sand simply as an article 
of traffic, is thus set forth. '^ Fits ten feet square, and as deep as the 
purchaser chooses to dig them, are sold for from five to seven dollars. 
An acre contains" "more than four hundred and thirty-five such pits, 
worth, at the lowest price, $2^175." 

230. Professor H. D. Rogers, in one of his reports, published sev- 
eral years since, says : 

" Mr. Woolley manured a piece of land in the proportion of two 



* Dr. Troost notices the green-sand in his Third and Seyenth Beports. In the 
latter, the quotation ({ 230) from Professor Bogers* Beport may also be found. 
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hundred loads of good stable manure to the acre, applying upon an 
adjacent tract of the same soil his green-sand, in the ratio of about 
twenty loads per acre. The crops, which were timothy and clorer, 
were much heavier upon the section which had received the marl, 
(green-sand ;) and there was this additional fact greatly in favor of 
the fossil manure over the putrescent one, that the soil was also en- 
tirely free from weeds, while the stable manure had rendered its own 
crop very foul. 

'^ There can be no doubt that twenty loads of marl per acre must 
be regarded as an unnecessarDy bountiful dressing ; but computing the 
relative cost of the two manures, when employed in the ratio above 
stated, we find a considerable disparity in favor of the green-sand. 
Placing the home value of farmyard manure at one dollar per each 
two-horse load, and that of the marl at twenty-five cents per load, we 
have the expense of manuring one acre $200 ; of marling the same, $5. 

^^This being an experiment, an extravagantly large dressing of 
manure was employed, but not exceeding the usual average application 
more than the twenty loads of marl surpassed what was necessary. 

" Experience has already shown that land once amply marled retains 
its fertility with little diminution for at least ten or twelve years, if 
care be had not to crop it too severely ; while, with all practicable 
precautions, the stable manure must be renewed at least three times 
in that interval to maintain in the soil a corresponding degree of 
vigor. 

**At the Squankum pits, which are very extensive, the marl (green- 
sand) is sold at the rate of thirty-seven and a half cents per load, 
the purchasers having to dig it. It is transported by wagons to a 
^ distance, in some directions, of twenty miles, and retailed, when 
hauled that far, at the rate of ten, or even twelve and a half cents 
per bushel, being very profitably spread upon the soil in the small pro- 
portion of twenty-five or even twenty bushels to the acre." 

231. "We trust enough has been said to induce our own farmers, 
especially those now living within reach of this native manure, to test 
its value. The amount to be used per acre is indicated in the extract 
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above. If no particular effects are noticed the first year, they may 
be the second or third. It shall be our aim, as far as may be in our 
power, to develop its extent, qiiaHty^ mad practieal importance. 



SECTION V. 

SALT AND SALT-LIKE PRODUCTS — NATIVE SULPHUR — MINERAL SPRINGS. 

232. In this seclion vre refer to the occnrrence in Tennessee of 
Salty Ifitrey Alum, Upsom SaUsy Qypsum, and Peroxyd of Manga- 
nese; adding, also, paragraphs in regard to Native Sulphur and Mm-' 
eral Springs. Details are mostly reserved for the future. 

233. 1^. Sait — ^At several points in Tennessee more or less salt 
was formerly manufactured* For a number of years back the pro* 
duction has amounted .to but little. We believe, however, that pro* 
mising localities, some of which have been partially tested, but others 
that we have met with not at all, exist, which may yet prove produc- 
tive. The manufacture hitherto has been mostly confined to White 
and Anderson. 

234. About the year 1820, Mr. William Simpson, as we are in* 
formed, made fifty bushels of salt per day, for months, at ihe old salt- 
works on the Calf killer, in White, three and a half miles north-east 
of Sparta. After a few months of successful work, the property be. 
came involved in a law-suit, which embarrassed and finally stopped 
operations. The well, three hundred and eighty-six feet deep, com- 
mencing in horizontal strata near the base of the Mountain JOime- 
stone, has been sunk through the Siliceous Group, and appears to 
terminate in the Black Slate, When this depth was first reached, 
large quantities of gas and salt-water were blown out. In about ninety 
days the gas in good part ceased ; after this the water was obtained 
by pumping. 

This property is now in the hands of Gen. J. B. Rogers, who in- 
tends to sink the well several hundred feet deeper. We trust his 
energy and enterprise will meet with the success they deserve. 
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235. The salt-works of Anderson are situated inimediatelj at the 
eastern base of the Cumberland Table-land. The well, which is now 
about one thousand feet in depth, passes through nearly horizontal 
strata of sandstones, shales, and coal, very near, the line of an im- 
mense dislocation, which has brought the eoal meoBwreB down to the 
level of the Valley, and in contact with the shales of Formation IV. 
Such a location is certainly favorable. The water obtained is, bow- 
ever, weak. 

The works were formerly in the possession of Capt. M. Winters, but 
for several years back they had been under the control of the late Mr. 
Joseph Estabrook,* who, with characteristic energy, had been laboring 
to make them productive. If this gentleman had been permitted to 
carry out his plans, he would in all probability have succeeded. 

What amount of salt was produced at this point in former years we 
are not informed. 

236. At several other points in East Tennessee, salt-wells have 
been bored. We desire hereafter to visit them all. 

237. Begions in the vicinity of dislocations or great faults in the 
rocks, like that at the sidt-works in Anderson, are certainly the most 
.promising places to look for salt-water. Many of these occur in East 
Tennessee. 

238. 2d. Nitre^ or Saltpetre, — ^We have hundreds of caveB and 
."roek-hovse%'''\ in Tennessee, especially along the limestone . slopes 
and in the gorges of the Cumberland Table-land, which afford mate- 
rials — ^nitrous earth— -for the manufacture of nitre. Some of these 
were Vorked many years ago, and will soon be again, most likely. At 
this time, the price, of nitre is, perhaps, sufficiently high to justify 
operations. In fact, we have beeii informed that a company has very 
recently been organised in White county, kettles purchased, and other 
aztangements made for operations in the caves again. 



* We had the pleasure to meet with Mr. Estabrook, ^3a. December, 1864, and wesre 
delighted with his inielligeBce and scientifio attainmeDte. When we returned, in Jane, 
1865, his house was occupied by others — ^he had gone to a better world* 

f Sheltered plaees beneath projecting rooks. 



118 aSOLOGY OS* TBKKBSSBB. 

289. The efficient principle of the nitraua matter, in the earth of 
these caves, has been deriyed from the decomposition of animal mat- 
ter, brought in during ages past by wild animals, and in some cases by 
man. This efficient principle is nitric add^ or simply aqua-fartiSy 
which, as slowly formed, has united with the lime or potash of the 
earth in the caves. Where sufficient potash was present, the product 
has been at once nitre, (nitrate of potash,) simply needing to be sepi^ 
rated from the earth to be fit for use. 

This separation is effected by leaching the earthy matter, and evapo- 
rating the lye thus obtained; the residuum is saltpetre. When potash 
is not present, the lye obtained by leaching the earth is charged with 
nitrate of lime^ which may be converted into nitre by passing the 
solution or lye through wood ashes, etc. 

240. Most of the saltpetre of commerce comes from India ; some 
from Spain and Egypt.* 

241. 3(2. Alum. — There are numerous localities of native alum in 
Tennessee. Many of our slates and shales contain iron-pyrites,t and 
when exposed to damp air in sheltered places, as in ^rock-houses," 
etc., often become covered with tufts of alum. This is due to 'the 
decomposition of the iron-pyrites in contact with the clay of the slates. 

The varieties of alum most abundant are those called iron and 
feather alums by mineralogists. 

242. One of our formations — the Black Slate — ^affords a great 
many localities, especially in Middle Tennessee. It occurs in the 
^^rock-houses" along the valleys and gorges of the streams in DeKalfo, 
Coffee, Franklin, and other counties. 

There are many points within the range of this formation where, 
it appears to us, alum might be profitably manufactured. 

243. In East Tennessee there are numerous localities of nati^ 
alum, especially in the ^^rook-houses" of the Unaka Mountains. The 
most interesting one that we have seen, and of which we speak on the 
next page, is in Sevier. 



* Dana's Maaual of Mineralogy. 

f A compound of solpkor and iron, sometimes called f i w rf w . 
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244. 4th. JSpsom Salt. — This occurs, often, under circumstances 
similar to those mentioned with reference to alum.* When decom- 
posing rocks contain both tron-pyrites and magnesia, Epsom 8aU 
(sulphate of magnesia) is often formed spontaneously ; it might, too, 
be manufactured from such materials. 

245. The most remarkable locality of Epsom Salt that we have 
seen is ^^Alum Oave^^ in Sevier. This cave, situated at a high point 
on the steep mountain slope of one among a group of the roughest, 
wildest ranges in the county, is within a few miles of the State line, 
on the head . waters of the West Fork of Little Pigeon, and about 
south-east from Sevierville-t It is simply a "rock-house," or shel- 
tered placed made by shelying and projecting slates, and running f(»- 
two or three hundred feet along and up the side of the mountain. 
Near the upper part of the cave the Epsom Salt occurs in a bank, im- 
bedded more or less in loose earth. From this point, nearly pure and 
beautiful masses, a cubic foot in yolume, have been obtained. 

A small amount of this salt has been purij^ed and carried off; the 
comparative inaccessibility of the locality has perhaps prevented it 
from being wholly worked up; 

Near the lower part of the cave a bank of alum occurs. Beautiful 
masses of this, greater than a cubic foot in volume, could be obtained* 

246. Other localities of Epsom Salt exist in these mountains, and 
at other points in the Unaka group. 

247. The caves of the Cumberland Slopes, also, occasionally afford 
it, etc. 

248. 5f A. Gypsum. — ^We know of no beds of gypsum within the 
limits of our State of sufficient extent to be of practical importance. 
We trust, however, to be able, hereafter, to record the discovery of 
such beds. 

Localities affording elegant cabinet specimens are numerous. The 
richest that we have met with is Ghray's Oave^ in Sumner county. 

— ■■ I ■ 11 II ■ III! ■ ■ II I ■ 

* The BBmey too, might l>e said of eopperaty (sulphate of iron.) 
f We are under great obligations to Mr. J. Bradley, of Seyier, for having kindly 
guided us for two days on an exovrdon to the cave, and through these moontaiDs. 
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TUs locality furnishes fine specimens of the variety called selenitey 
sometimes in heautifol crystals; also^ masses of snowy gypsum and 
elegant " alabaster rosettes." 

249. 6th, Oxyd of ManganeBe, — This is a hlack mineral, and in 
Tennessee is often associated in small quantities with iron ores. It is 
used largely for making chlorine gas, (§ 167,) which, in combination 
with lime, is employed in bleaching, and for disinfecting purposes. 
The pure or nearly pure mineral, in its native state, is worth about 
120 a ton. 

Dr. Troost, in his Fifth Report, says, " There is," in the northern 
part of Cocke, near Stone's Creek, ^^a vein of excellent black oxyd 
of manganese, which appears to be abundant." We have observed 
this substance at numerous points, but mostly in limited quantities; 
valuable deposits, however^ are to be looked fbr« 

250. 7th* Native Sulphur — Small cabinet specimens of native 
sulphur, associated with quartz, have been met with in Franklin and 
Macon counties.'*' The quartz is geodiferous, and occurs in Forma- 
tion VIH. 

251. ^th. Mineral Waters. — ^Mineral springs in Tennessee are very 
numerous and of many varieties. Proposing hereafter to present in a 
tabular fortn the principal &cts concerning them, we simply now enu- 
merate the most important varieties occurring. 

252. In the first place. Sulphur Springs abound in all divisions of 
the State. They occur in several of the limestone formations, but the 
Black Slate is especially prolific, supplying springs for at least a score 
of frequented watering-places. 

253. Ohcdyheate Springs^ too, are plentiful, and are foond in East, 
Middle, and West Tennessee. The cool, inviting retreats of the Cxmiber- 
land Table-land look to these mainly for their supply of mineral water. 

254. Epstym Sa& Springs occasionally oecur« Many of our sul- 
.phur and chalybeate waters contain niore or I0B& sulphate i>f magnesia^ 
which renders them the more efficient. 

* Dr. John Owod, of Lebanon, first oalled our attention to specimens from Macon. 
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265. Ahm Water may also be added to the list. Ah interesting 
and yaluable well of strong alum water has been obtained in a band 
of the Black SUxUy in Hawkins.''' 

Other yatieties might be included^ bat we omit them for the present 



SECTION VI. 

^YPBAULIO LIMEBTONE^ AND OTHER BOCKT PKOPUOTS. 

256. The last section was devoted to mineral substances, properly 
so called ; in this we enumerate some of the useful rocki or rocky 
products of our formations^ such as hydraulic limestone^ huhrstone 
' and milhtone-grity roofing-slatey fiagstonesy etc., etc. 

This section, like the last, is an outline, indicating one direction 
future work must take. 

257. Ist. Hydraulic Limestone, — Those rocks which wilj make 
hydraulic lime — so called because it will set and form with sand a hard 
mortar or cement under water — are generally fine-grained limestones, 
containing, in variable proportions, a considerable amount of aluminOj 
(S 157,) «e7w?a, (pure fine sand,) magnesia, and sometimes oxyd of iron. 
It is an essential condition that these ingredients be in a very finely 
divided state, and intimately nnxed with the calcareous matter of the 
limestone. When such limestones are properly burned and ground, 
the clay, silieay magnesiay lime, etc., which they contain, are in a state 
favorable for chemical combination, and when made into mortar with 
sand and immersed in water, they, with a portion of water, unite in 
compounds, which seal together all bodies with which they may be in 
contact. 

258. These compounds, to the formation of which the hydraulic 
character is due, are most likely what chemists call subsaUs, that is, 
they contain an excess of the alkaline principle ; the carbonic acid, 

-»»»^»— »i»««««»-»i— — ^»^^.»^— »— »». mm I III— Jiiii I — ^p»»»ijii I II- .1111-^1—.—. ^.»««»«.»,.«_»^»..^„_^»— ,_»j,^— _»— t^^i^i^ 

* We liad ftn opportunity of seeing this well, through the kindneflt of llr. Oe«rge 
Powel, of Hawkins, to whose hoi^iti^tj we are, in ftddition^ mnch indebtecU 

9 
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liM 4Siea^ tiM dbsmnoy and iMte* unite wkh a donSZ^ proportkMa of 
itme, mdK/netifls etc., tike tlkalme ingredieiits, m formuig iiktm. It m^ 
then, to the exeess of alkaline and earthy ingredients, like lime, mag- 
tkm%y etc., Ihkt the hy<brattltc prc^erty is to be attribated.'*' 

259. A very heavy bed of hydraulic limestone occurs along the 
Tennessee River, in Hardin, Wayne, and Decatur. Forming, as it 
does, the lowest or bottom layer of the horizontal rocks in that region, 
its thickness has not been ascertained ; fifty or sixty feet of it, how* 
ever, are exposed in some of the blnffs. It is a bluish rock, and beau- 
tifully laminated in thin smooth layers*! Some cement was made 
Irom it at one point in Hardin, several years ago, which was said to 
be excellent. 

260. Near Knoxville a band of reddish argillaceous limestone has 
afforded cement of good quality. It has been used successfully in the 
construction of cisterns, etc., in the city and vicinity* 

261. We know of many other beds of limestone which doubtless 
have hydrauHc prqp^ies. Investigations are about to be entered 
upon with reference to them. 

262« Large quantities of hydraulic cement are lised in Tennessee, 
but it mostly comes from abroad. We ought to, and it is hoped som 
will, manufacture every pound we use. 

263. 2(2. Buhratane and MilUtone-GMt — A superior millstoae 
irock, or buhrstonef occurs in abundance a few ^ miles south-east of 
Tazewell, in Clidbome. Maqy millstonee have already been maim- 
lactured from it, which are highly esteemed for making flour, etc. 
Mr, H. Jonesi, of Ohiibome, is at this time successfully engaged in the 
business. 

The buhrstone occurs in a long band, the outcropping edge of a 
imtj layer, fr<Hn one to three feet in thickness, dipping to ihe south* 
eftst, in amoiig t^ upper strata of Formation IY« The quarrying hM 
been done within a few feet of the surface, along the weathered eig^ 



mmm 



«ltoe ftr«9BMMr 7. D. Bum^ gMat Work, •^Ssrsteoi of Hinenlogj/' fourth «<fitioii. 
f This «tt«tam or %«€ kas be«a nbtatea for tiio Bhek Slst« t 
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trUcK p<»rtum doiibtiess mil be tosmi. &e best. Uie Tock thiu ob* 
tflined IS an open, cellular, Itard, quartzose chert, the canities lined 
xotore or less with ininute or^^als of quartis^^ We esteeim it highlj as 
a buhrstofiG. 

Th-t flame rode may be foti&d no doid)t for manj mlleg along the 
same raoge. 

264. Another band like it, haying the same geological portion, 
oconrs on &e opposite side of TaxewelL 

The manufacture of good millstones in Okibome might be carried 
an to much greater extent than it is at {nreseiit 

265. Bands of bofarstone, similar to those of Claiborne, are found, 
aad hare been irorked, in Jefferson, Knox, and perhaps other counties. 
IS^j may be looked for at nmnerous points* 

266« The Silioeons Group affords, in Middle Tennessee, seveiral 
mtllstone quarriai, as in &muier, Davidson, etc. Dr. Troost, ia hm 
Third Beport, speaks of a ^^ superior kind" of ^Vsiliceous millstone" 
near Harpeth Hirer. We hare not had an opportunity of examining it. 

267. We apply the name miUMtone-grit to coarse, hard sapdstcmes, 
containing siliceous pebbles. There are many points in Tennessee 
irhere millstones, suitatMe for ^nding corn, snd occasionally flour, 
bare been obtained from sudi rodu. The j^its of tibe ooal measures 
especially are often quarried for this purpose. 

268. In CraJb Orchard, Carter ooimty, a hard gray 9tfemtie gneiss 
(a graalte-like rock) has been used for millstones* 

In Johnson an allied rock (common gnetaB) is used. 

269. 3dL Roofinff-Slate. — ^Not among the least impcnrtant of ottr 
roc^y p-oducts is roqfmg-date. The supmority of slates i<x roofii^, 
especially in large town and cities, will surely create in Tenoeseee, at 
ao Tory distant day, a donand for thm. 

^ 270. Da the momitain parts of Polk, Monroe,t Bloimt, Sevier, 



* We notieed in some of these esrHiee small hn.i elegsnt erystsh &T pearl tpar, Some 
distance below the surface, the oaTities irUl most likely he Ibnnd filled with dol om itk, ete. 

t We are indebted to the kindness of Gol. M. F. Johnson, of Tellico, for pointing out 
to ns, among other farors, loealities of roofing^slate in tiie Vicinity of the Iron-works. 
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jGocke^ etc., greaf ranges of roofing-slates abound. We have seian 
them at manj points, and of good quality* Thej occur within the 
range of Formation II. The facts we have collected in reference to 
these slates will be embodied in a more complete account hereafter. 

271. Pr, Troost, in his Sixth B^K^rt, thus speaks of one of the 
bands of roofing-slate found in the south-eastern part of SeTier : ^^This 
ifl a very extensive tn»ct of slate, and from the superficial examination 
to which I could subject it, no quarries haying yet been made in it^ 
l^ems to be of an excellent quality. I have seen slabs of it, which 
have been detached by some natural cause, from ten to twelre feet 
Square, and of uniform thickness, perfectly level and sonorous.'' 
. . 272. Slate used for roofing is generally of a dark^bhiish or purplish 
color. The coIcht is not, howeyer, important. ^^ To be a good mate- 
rial for roofing, it shcmld split easily into even slates, and admit of bdng 
pierced for nails without fracturing. Moreover, it should not be ab- 
sorbent of water, either by the surface or edges, which may be tested 
by weighing, after immersion for a while in water. It should also be 
free from pyrites, and every thing that can undergo decomposition on 
exposure."* 

278. 4:th. JPUj^ging-Stones. — ^When rocks split readily into thin, 
smooth layers ot $laJ>Sy a few inches thick, ikej are called fiaggmg- 
BtoneSy and are used for paving. 

Such flags or slabs, of good quality, are greatly in demand in cities 
and large towns, and a quarry of them, favorably located for their 
transportation, is often very valuable. As an evidence of their value, 
we refer to the fact that in Nashville now, as a substitute, large masses 
of limestone are slowly tawed^ at comparatively great expense, into 
paving-stones. 

274. Excellent sandstone flags occur in Morgan^ not far from 
Montgomery. A raUroad may some day bring them within reach of 
a market. Quarries of tolerably good flags might be opened in the 
hydraulic limestone of Hardin^^ etc. (§ 259.) 

■ ■■ ■ — ■ ■ ■ -■■■-. ■ -- - . . ^ - — - _ i 

» . 

* Dana's Manual of MineralQg;^. 



Many of the slates of the eastern moimfaixis couid afford good 
flagging materials. 

The thin Hmestones of many regions are now used, bvt they are by 
no means equal to our best flagstones. When the mtemal improve- 
ment system of Tennessee is more eomplete, those of superior quality 
-will be made accessible* 

275. 5th and Lastly y Sands far Q-lais-makingy Potter's and Fire 
OlaySy Building Materidhj Ghrindstones^ WhetstoneSy Fire Rocky etc., 
are additional products, whieh have been noticed in greater or less 
abundance, and in many cases of excellent quality, in different parts 
<^ the State. We cannot now enter into details. They all properly 
demand a share of attention, and must receiye it 



SECTION VII. 

MBTE0RITE8. 

276. 2%^ Lincoln Meteorite. — ^Within a few months, another small 
meteoric mass has been added to the list of those extra-terrestrial 
bodies which have fallen within the limits of Tennessee. This recent 
visitor is a stone, weighing, when first obtained, three pounds. 

A highly esteemed friend, the Rev. T. G. Blake, of Cumberland 
University, to whose zeal we owe a knowledge of this interesting 
specimen, has famished us with the following particulars in regard ta 
its history. 

277. It fell two miles west of Petersburg, and fifteen north-west of 
Fayetteville^ in Lincoln county, about half-past three o'clock, P. M., 
August 5th, 1855, during, or just before, a severe rain-storm. Its 
fall was preceded by a loud >eport, resembling that of a large cannon, 
followed by four or five less reports; these were heard by many 
persons in the surrounding country. Immediately after, this mass or 
fragment was seen by James B. Dooley, Esq., to fall to the ground. 
It approached him from the east, appeared, while &lUng, to be sur- 
rounded by a <^ milky" halo, two fiset in diameter, sai fell one hundred 
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and fift J or tvo htmdred yards from him^ buiTing itself about eighteen 
inches in the soil. When first dug out, it was too hot to be handled* 

278. This qsecbben, which now lies before us, has an edge broken off, 
revealing ihe character of the interimr. Withm it is of an ashen-graj 
ooior, Taried b j patches of white, yellowish, and dark minerals. (§ 283.) 

With the exception of the broken edge, it is covered, and when Stet 
obtained was entirely eorered, ta most meteorites of diis kind are, 
with a yery thin '^ black, shining cmst, as if it had been eoated with 
pitch ;" this was doubtless formed by &e fusion of its outer surface 
in its rapid passage through the air. 

279. One end or faca» which may be regarded as the base, has att 
irregular rhomboidal outline, areraging 2| by 2} inches* Placing the 
stone upon this end, the body of it presents the form of an irregular, 

» 

slightly oblique, rhomboidal prism. The upper end, howeyer, is not 
well defined, but runs up to one side in a flattened protuberance, 
giving the entire specimen a form approaching roughly an oblique 
pyramid. The length from the base to the apex is 4^ inches. 

280. Three adjacent sides are roughs being covered with cavities 
$nd pits^ It is likely that ibe stone has been torn off from a larger 
masSy or from otl^r fragments, along these faces. 

The other sides are sfnoother and rouilded| and appear to have con- 
9titated a portion of the surface of the larger mass* 

281. The specimen dctB> upon the needle ; fragments of it readily 
yield particles of nickeliferims iron by tnturation in a mortar. The 
specific gravity of the entire specimen is 3*20. Its weight, in its pre* 
sent concKtion, 3^83 IbSr 

282. Professor J* Lawrence Smith, of the Medieal Department of 
the University of LoukviUe, has analyzed fragments of this meteorite^ 
and has kindly furnished us with a copy of the result* 

283. Thd mijaerals found in the meteorite are:--*-* 

'' Pyroxene*-<-prineipal portion of the mass ; 

Olivine and 1 ^ 

^ , , > — disseminated through the mass ; 

Orthoclase, > ^ ' 

Nickelifetons iron-^fomlng about one half pet cent, of the mass. 



la addition to these^ tltere ure speoka of a blaok, sluBiiig mineral, 
not yet examined." 

The general analysis is as follows : — 

SiUc* 49 21 

Alumiaa ^ „.. 11 -Oft , 

Plrotozyd of iroB ...» .«...4..... -.., 20-41 

Lime ^« ... 9-01 

Magnesia 8*18 

MaoganeBe •04 

Iron '60 

Nickel .« traee. 

j Pho8]phoni8 trace. 

• Salpknr -06 

Soda , •82 

99*28 

284. Tenne$iee MeteariteM in Cfenerai.* — There are now three dSB^ 
tinot Tennessee meteorites the time of the falling of which is known* 
Besides these, many others have heen discovered and described, known, 
from their characters, to be of the same origin.f Onr State has proved 
itself remarkably rich in these wonderful messengers from the sky. 



* A distinetion is Bometimes made between miteonk9 and d^roi^, wbieli we liavv 
dkregarded 

f We add a note in regard to tke gmerdl ehmratttr vnd vrigin of tkete 9trang€ ftodui. 

Heteorite€^ in the first place, are reaiarkable for containing maXUabU iron ; some ari 
almost whoUy made up of it; others are stonj in appearance, bnt jet contain more or 
less iron in particles, etc., disseminated through their masses. They contain, too, otkcv 
free metals, especially nickel, and minerals not found in terrestrial bodUes. 

These eharactws link them together ; indicala a common origin ; ** and, at the satt# 
tine, separate them from every thing ierrestriaL'* Their source must be looked to 
beyond the earth. 

The three most important theories which have been proposed to aceonnt for tkenu 
•fe the following >^ 

1st. TKey are thrived or thrown off from ** terrettrial eomeUt** of eomparaH9efy mimII 
j|f«, **re»oMnff about the earth like the moon.** This theory supposes these bodies or 
comets to come occasionally in contact with the atmosphere of the earth; the condoa- 
Mtion of the air, produced by their immense Telocity, causes the erolution of great 
heat, inflaming them at their surffibes, and disoBgaging gases, which, together with 
the unequal action of the heat upon the masses, produce explosions. In this way 
glowing fragments are detached, and fall to the earth, while the larger bodies may 
pass onward in their course. In some cases they may be entirely broken into frag- 
ments, all of which falL 

2d. T^egf art derived or thrown off from bodies nmUar to Hhe last, but revoknng around 
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For the benefit of those who desire such information, we aidd a. table 
of all, so far as we know, that have been described. 

TABLE 09 TENNASSEE METBOBITES. 



»•. 


Ooaatrtai 
iililehftraiid. 


OMena 

eharMtor. 


Wdgkt. 


Timor 


BywhoBsaAwkMi 

dMorilMd. 




Sumner. 


Stony. 


11 lbs. 


May 9, '27 


Seybert. 


' 




Oocke. 


Malleable 
iron. 


2000 <• 


Unknown 


Troo8t,1840. 


Hon. Jacob Pedi. 




IHckflon. 


M 


« 


July or 


" 1845. 


J. Toorhies, Ss^. 




Greene. 


M 


20 « 


AaK.1886. 
Unknown 


« 1845. 


Mr. Joseiih Bstabrook and 
Hon. Jacob Peck. 




]>eKalb. 


M 


sa ** 


u 


« 1846. 






Jackson. 


U 


16 OS. 


« 


« 184«. 


Col. S. D. Morgan. 




Smith. 


U 


880 Ibt; 


M 


« 1840. 


« t( 




Ktttherfoid. 


4€ 


10 « 


<( 


« 1848. 




or 


Jefferson. 


U 


2H« 


« 


Shepord, 1854. 


Hon. Jacob Peck. 


10 


GlAiborne. 


u 


60 «« 


M 


Shepard, 1854, and 
Smith, 1855. 


Prot J. B. Mitchell. 


11 


Ounpbelk 


u 


4K0B. 


« 


Smith, 1866. 


U (* 


12 


Lincoln. 


Stony. 


8 lbs. 


Aug. 6/55 


Smith, 1856, and 


ProlIT.aillake. 


■ 










Safford, 1856. 





ike ntn Uke the planett. In this case, too, they are conceiyed to come Ui contact with 
the atmosphere, producing the same phenomena of condensation, heat, explosion, fkU- 
Ing of gloiQBg fragments, ete., to wiiioh we h«Te just referred. 

8d. This theory regards them as having been ihrovm off from the moon, by volcanic 
action^ with a vdoeity tuffieient to carry them beyond her preponderating attraction, into that 
cf ike earth. In this case the motions of many of the meteorites would be snch as to 
oanse them to reTolye for a time around, or partly around, the earth, until, becoming. 
iBtangled in the atmosphere, and checked in their courses^ they fafl, producing, at 
tke same time, the effects of heat, explosion, ete. 

This view of jtheir origin has been adTocated by many distiagoished mathematicians 
and philosophers. 

In regard to the mineral and vdcanic character of the moon, w« quote, in condu* 
alon, the following from an able memoir on meteorites, by Professor J. Lawrenee 
Smith.* *< It cannot be doubted, from what we know of the moon, that it is, in all.' 
likelihood, constituted of such matter as composes meteoric stones, and that its 
appearaneea indicate roleanie action, which, when compared with the combined toI- 
canic action on the surface of the globe, is like contrasting JStna with an ordinarj. 
fbrge, so great is the diffnreDoe. The results of volcanic throws and outbursts of lara 
are seen, for which we seek in Tidn any thing but a faint picture on the sarCMe of our 
earth." 



• See Journal of Sofonee, 2d 



I, Tol. six. 



CHAPTER V. 

THB GEOLOGICAL STBUQT17RK OF TSNlEfSSSElT* 

285. For many reasons, it is highly important that the geological 
struoture of the State should be known and understood. Knowledge 
of this kind, in addition to other important but less practical consider- 
ations, explains many of the apparent anomalies which often present 
difficulties to the, miner ; it enables us to trace out, irith facility and 
precision, beds of coal, iron ore, etc», and guides us often, when no, 
other clew exists, to the very spot where they may be found ; it aids, 
in determining the extent, position, range, etc., of reins and- mineral 
deposits, and points out the most economical plan of reaching and 
securing their contents ; it is^ in fine, indispensable to the successful 
development of any mineral region. 



SEO TION I. 

THE STRATIFIED CONDITION OF THE ROCKS, AND THE GROUPING OF 

THEM 1^ FORMATIONS. 

286. The Rocks Occurring in Layers or Strata, — ^It may be said, 
generally, that all the rocks in Ter^ne^eey including the sands and 
days of the Western Division, are disposed or arranged in layers or 
strata. For this reason they are said to be stratified. 

. 287. The exceptions are very limited. They consist of mineral 
reins and dihes^ or large veins of a greenish volcanic rock — called 
greenstone — ^intruded^. when in a melted state, into the rents and fis- 
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sores of the stratified rocks. Such dikes occur in Grab Orchard, Car- 
ter county. 

288. The rocky sheets, or strata, are of all thicknesses, from that 
of mere leaves, as in the case of many slates, up to that of heavy 
beds, fifty or a hundred feet thick. 

289. The Chrouping of the Strata into FarmatiaiM. — ^We often 
meet with a series of adjacent strata similar in many respects, so much 
so that they can conveniently be thrown together in a single group or 
formatianj as such a series is often tehiied. Our Tennessee rocks are 
thus grouped, in this report, into fourteen formation%^ the strata 
which compose each one having certain common character$. 

290. For example, the sandstoneSj slateB^ and coaly which form 
the upper part of the Cumberland Table-land, are grouped in 9^ forma- 

m 

ttofij called the Coal Measures, with the following among other com- 
mon characters : First, coal is found at intervals throughout the se- 
ries ; secondly, there is very little limestone, or calcareous matter, in 
the series ; thirdly, the strata are parallel, and appear to have been 
formed in succession, under similar circumstances ; fourthly, the same 
fossils, such as different species of petrified shells, leaves, branches, 
and trunks of trees, etc., occur, imbedded in the rocks, throughout 
the length and breadth of the series. Cfharacters similar to these 
unite the strata of all the formations. 

The character last mentioned we must r^fer to more particularly, 
on account of its great importance in desi^ating with precision the 
group to which local and isolated beds of rock belong. 

291. Fossils and their Use. — ^With the exception of the first two, 
all the formations adopted contain fossils or petrifactions of some 
sort; in fact, certain limestones are mostly made up of them. 

** Tke diut we tread upon was onoe alire ! " 

They are, generally, parts of petrified plants, shells, corals, crusta- 
oeous animals ; sometimes the teeth and bones of fishes, an4 even of 
(juadrupeds. With but few exceptions, they are the remains of ani- 

* flee the table at Uie enA of tUi ehapter. 



THE BTRATA AVI> FOBVATIOKS. 131 

mals and plants irhich do not exist al present upon the globe. The 
part of Geology which treats of them is called PaloBontohgy. 

292» Now, it is not a little singular that erery formation has, in 
great part, its own fossils^ Most of tha$e found in one do not oceur 
m any other. Upon this fact depends their great utility. They fnr^ 
nish, when known well enough to be recognized, unmistakable eyi-^ 
denee of the geological position, and hence the general character, of 
the formation in whieh they are found* By means of them, for ex- 
ample, it is oftea easy for a geologist," traTelling in a eomitry whoQj 
unexplored, to know certainly when he is in the midst of a coal* 
region, without haying seen otherwise a trace of coal. The shells in 
like limestone, the fosnl branch or trunk in the sandstones, the leaf-in!t» 
pressions in the slates^ he recognizes at once as those belonging to 
the rocks associated with and including the layers of coal ^ they can 
belong nowhere else in the geological saries^ and better eyidenoeof 
the presence of coal-bearing rocks is not required. 

Many similar examples, showing the pi^tical utility of these natoral 
indices^ might be giyen, but we deem it unnecessary* 

298. Uxtent of the Formatums, — ^The formations are generally of 
Ironderful extent. The great rocky and comparatiyely yery thin 
sheets, one upon another, spread oyer often thousands of square miles, 
A few examples will illustrate this. 

294. One of our formations is a blcick alate^ not at any point much 
oyer a hundred feet in thickness. This formation is found in the 
western part of the State, cropping out along the hills on both sides of 
the Tennessee Riyer. Going eastward, it appears again all around the 
slopes of the Central Basin ; runs under the Cumberland TableJand, 
and issues from beneath the mountain in Sequatchee Valley ; thence 
it runs under Walden's Ridge and Lookout Mountain, and reappears 
at the base of the Cumberland, (Walden's Ridge in part,) all along 
its eastern slope, with but few interruptions, from Georgia to Virginia, 
We find it, too, as far east as the narrow yalley which lies along the 
eastern base of Clinch Mountain, as well as in the yicinity of Mont- 
yale Springs, in Monroe. 



182 aBQItOGT OF 71KNS88BX. 

It thi^ extends, thongh comparatiYelj ybtj tbih, almost from one 
end of the State to the other, always occupying, t<>o, the same rela-* 
tiTe position with reference to the formations above and briow.'*' 
- 295. That immediately above the Black Slate^-^which is a very dif- 
ferent rock — is equally as extensiye. So.it is, more or lesa, with all 
of them. 

296. The ^ft rooks^ or, in other words, the clays and sands of 
tiie ^^ District,'* though not reaching eastward beywd the Tennessee,^ 
spread out southward to great extent, and are found in Mississippi^ 
Alabama, etc* 

297. The formations, however, though extensive, exist in a more or 
less fragmentary c&ndition^ having been much etU np by the action of 
water, in the excavation of basins, valleys, etc. ; they have, too, in 
East Tennessee, been folded and diMpldcei by gr^at disturbing forces. 
These characters we shall refer to more particularly farther on* 

298. OriffinaUi/y all the formations^-^xcepting those of the soft 
rocks just mentioned, and all allied beds and deposits which, having 
been formed, geoIogieaUy speaking, recently, fc^rm a ydunger class hj 
fliemselveB**-were once, doubUess, unbroken^ continuous^ and compara- 
tively horizontal and conformahle^ over the whole State.f They thua 
appear to have originated, in part, under like.coAditiona. 



SKOTION II. 

THE ORtGIN OF THE FORMATION'S. 

299. 1^. The Origin of the Older Class of Forlnatians. — ^In view of 
what has been said, the old^ class of formations (compare § 298) — ^m« 
bracing those from the lowest to the Coal Mea^wres inclusive — ^have been 

" ^ ' ^ ■ ■ ■ II * I fc ^1^ , n < ■ I II » ■■ »i I ■ I < . i ■ ■ i^n ■ I ■# 11 aa ^ ■ , ■■ 

* In addition to its emit and west extent, it spreads out north and soutli, extending 
from Alabama tlirongh Tennessee, Kentuoky, and Virginia, into. Ohio and Pennsyl- 
tania» eto. 

. t We ought, perhaps, to except, in part,. Formation TI., whidi .is not fonnd along 
the eastern side of the Central Basin, thereby causing Formation, TIL to rest npon V. 
It occurs, howeyer, in its proper plaee at most other points. 
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apparent! J formed under circumstances in many respects similar* 
Their undoubted and remarkable marine character, containing often, 
as they do — excluding Nos. L and IL^-^myriads of sea-shells, corals, 
sea-weeds, etc., (§ 2!jl,) indicates their origin^ and, together miix the 
fact that just such limestones, sandstones, etc., as compose tiiem are 
now forming in oar present seas, compels us to believe that they too 
were formed — ^at a much lower level than they now have— beneath 
the surface of some great sea. That such a sea or ocean did exist, 
covering, not only the area occupied by Tennessee, but a good part ^ 
the Union, there can be but little question. 

SOO. The character of the matter, sediment, etc, brought from the 
tmknown (but perhaps eastern) lands, which then existed, into this 
ancient ocean, was different at different times; occasionally it was 
argillaceous mud, which, settling to the bottom, in time became slate ; 
again, it was sandy matter, affording the materials of a sandstone ; at 
•another time^ calcareous matter, the deposition of which famished the 
elements of a hard limestone ; or it was composed of two or all of these, 
in varying proportions, the stratified deposits of which ultimately hard- 
ened into sandy limestones, argillaceous sandstones, and other mixed 
rocks.* 

301. Thus these formations were deposited successively in the 
order in which we now find them, each the product and representative 
of a certain long period — ^being, in fact, a stony rtcord of the kind and 
condition of marine life, and of the physical condition of the ocean, and 
even, in some cases, of the lands at the time. 

802. They have been elevated to their present inland position by 



* The deposition of the mtitter oonstlkitiDg the uppermost of tlie older class of 
formations — ^the Ooal Series, whieh has a twofold ehtraeter, some of its layers bearing 
fresh-water and terrestrial marks, and others marine-^took place perhaps when this 
ancient ocean was oomparatlyely shallow, and its bottom, at the same time, snbjecl to 
riow alternate elevation and depression, giving sometimes land and sometimes sea. 
When land existed, beds of vegetable matter aceomnlated, either in vast swamps, or 
i>thevwi8e ; iriien the sea prevailed, these beds were flooded and covered with layers of 
mud and sand. Thus alternately may have been formed the strata which have since 
become the coal, slate, and sandstones of our coal measures. 

It may appear strange to some that we speak so f^reely of the tUvaHoh and dqtrettwn 
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the gradsal, or jttdden it may be, nphem^ of tke bud, and ikt cmy- 
a^nent redring of the sea* 

803. 2d. Origin of the Sands and Clays of West Tennessee,-^ 
The formatiaxts peeidiar to Weet Teanesseey or those of the soft rockB^ 
(§ 298,) were formed long after the others had been raised from theibr 
motlier oeeaa. Nevertheless, the matmals of these tvo y^ere deposited 
firom water. 

804. The Atlaatic appears at osie timey owing to the lower level 
which the Southern States once had, to have covered a wide strip of 
country next the sea-board, from Yirginia around to Texas, and to 
have extended in an arm up the Mississippi basin nearly as far as the 
mouth of the Ohio* Ahnoet the whole of West Tennessee, and a great 
extent of country beyond the Mifflissijqpi, was thus covered. 

Then it was that the sands and elays (Formatbn XL) were ^ 
posited ; then too the shell-fish, the remains of which now constitute 
the great "shell-banks" (see § 226) of McNairy and adjoining oomir 
ties, lived and flourished in their sea-water home* 

805. Afterward, from the gradual iq>heaval of the land, and the 
consequent retiring of the sea, the widdi of this aarm was contracted; 
it covered, then, not quite half the District. At the same time the 
fresh water from the North began to prevail, and soon expelled that of 
the sea, or, in other words, the Mississippi, with a " wide lake-like ex- 
pansion" — ^perhaps a hundred miles or m^re in width — occi:^ed its 
place* 

Then were deposited continuously over the whole area covered by 



of land. It is, neTortheless, in perfect aooordance with what is now oconrring in 
Batnro. Although onr own ooaets are| at this time, etable^-allhongh no obaoget in 
tine relative level of land and sea have been dbeerred with reference to than forlte 
Jaat three hundred jeans, yet no reason oan be assigned why, long before, they migfat 
not ha^e oeonrred. 

It is certainly true that just such moimaMnta are now going on at many points vpsa 
the globe. It has been demonstrated that mx hundred miles of the w«8t coast ml 
Greenland has been slowly sinking for the last four centuries, and that what was coas 
dry land is now searbottom. On the othor hand, parts of Sweden are ezperienciaf a 
contrary moTcment. Many Uke examples of upheaval and aubtidenee, Icnovn to luvvt 
talEsn piacc^ or to be taking pUce, might be nmntiimed. 
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tins fresh water, the Bands, loam, etc., remnants of irhich now compose 
liia^*Bl«ff/'(S40.) 

306. By still fnrtker nphearal, the waters of the Missis&appi ifete 
Arawn into narrow limits, and, with increased vdocitj and greater 
pamar, commenced the work of carving oat, or excavating from the 
sandj and loamj strata last formed, the- present great Yallej, many 
miles wide, in which are the low ^^bottoms" and the ever-changing 
duamel of the river. 

807. Remnants of the strata removed, as above iao^lied, crop ont 
along the ^'BldT," and run back eastward to the second range of 
«oimties paralldl with the Mississippi. 

808. The battoms have been formed, removed, and formed again, 
tone after time, daring the progress of the greater excavation just de- 
scribed, and are still subject to the same changes. 



SKCT lO N III, 

THE PARTIAL EEMOVAL OF THE FORMATIONS BY WATER, OR THEIR 
DENUDATION IN MIDDLE AND WEST TENNESSEE. 

809. The cutting and washing away, or, as geologists express it, 
tiie denudation of certain strata by the Mississippi, has just been re- 
iatreA to. (§ 806.) T£e older rocks (§ 299) present examples of sudi 
excavating and removal oh a stupendous scale. The agent has been 
water, but when and how It acted to effect these resnlts it is difficult to 
idL Many of the small valleys have doubtless been cut oat by the 
i^eams which flow through thean, but there are no existing causes io 
whi<& can be referred the excavation of the great rocky basins of 
^nnessee and adjoining States. Most likely the greater part has been 
dmie by oceanic cm*rents just before or during the time 43f t}» upheaval 
4Jf the formations. (^302.) 

310. The denudation of the formfttions in MiiiU and Wewt Ibi- 
ne$»ee is more easily understood than that of the f onnations farther 
In the fonoer dhirions the rpdcs are o^mpBoMwdg horicoatal ; 
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bat in East Tennessee they hare hetn folded^ as before stated^ (§ 297,) 
and thrown upon their edges, thereby complicating its geological struo* 
ture. We shall refer to the latter division presently^ 

811. The CejUral Basin, which we hare already described, (see § 85 
and map) is a beantiftd example of denuiatum. It has been carred 
out of four formations ; three of these (Nos* YIII., YI£, and YL) 
have been entirely cut through, and the lowest (Y.) deeply cut into. 
Originally when continuous the strata rose up in a slighliy elevated 
domey the summit of which was over the c^itral part of Butherford 
couniy. If we take the formation (No. YIII.) of the flat highlands 
around the Basin as the topmost of the dome, the amount of matter 
removed at this point could not have been less, in vertical thickness, 
than 1200 feet. The lowest layers of limestone in Middle Tennessee 
occur here. 

312. Throughout the Basin, remnants iof the strata removed, always 
occupying the same relative position, may be seen in the hills and 
ridges. Around its sides, too, they crop out in well-defined and uniform 
order. 

Farther west, the Tennessee has cut out a valley through or nearly 
through three of the same formations, etc., etc. 

818. But these examples are of small extent when we come to re- 
gard the vast denudation which preceded, and which swept away the 
formations above those out of which the Central Basin and the valley 
mentioned were excavated. 

The two formations of the Cumberland Mountain or Table-land — 
the Coal Measures above and the Mountain Limestone below — once 
|[|)reading out westward, covered the whole of Middle and West Ten- 
nessee, and connected toward the north-east in Kentucky with the 
same formations of the " Illinois" coal-field. Of the first — ^this great 
expanse of Coal Measures — ^with the exception of the extensive remnant 
in the Table-land, and a few inconsiderable fragments or outliers near 
by, notlung now remains in Tennessee ; by far the greater part has 
been swept away, most likely before tiie power of submarine rivers. 

814 The Mountain Limestoiie, too, has disappeared to great extent. 
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^ » ., . , • « . • • 

Patches of it remain on the high grounds between the Central Basin 
and the' Tennessee. It is found in Robertson, Montgomery, and 
Stewart, from -which counties it runs northward, and finally disappears 
beneath the Coal Measures of Western Kentucky. 



SECTION IV. 

THB FOLDING, DISLOCATION, DENUDATION, ' AND METAMOKPHISM OF THE 
^ ' FORMATIONS IN EAST TENNESSEE. 

r • ' , ••■■■'•.■• 

Ist. The Folding^ Dislocation^ and Denvdation^ in the Cumberland or 

, Western Portion. 

• 815. The strata along the western portion of the Cumberland Table- 
land, though much cut up by the action of water, are flat and other- 
wise undisturbed. They retain their horizontal position for many 
miles eastward. 

• Approaching the eastern limit of the Table-land, however, we meet 
with traces of a remarkable action. The rocky layers begin to lose 
their horizontal character, and to exhibit clear evidences of having 
been crowded up in long straight folds, running generally north-east 
and south-west. 

316. For example, the ridge called Grab Orchard Mountain, (§ 27,) 
is nothing more nor less than the nearly unbroken back,oi one end of 
such a fold. A section of the mountain or ridge, and of the fold at 
this point, is included in the general section, at the bottom of the map. 
This is the first well-defined disturbance of the kind met with, and, as 
a beautiful example of the movements to which the rocks in East Ten- 
nessee have been subjected, we will trace it out and speak of it in some 
detail. We designate it throughout its entire length as 

317. The Sequatchee Fold, — It commences, perhaps, near ,the Emery 
River in Morgan, and, running in a straight line south-westward, forms 
the mountain of which we have spoken, and all the high points between 
it and the head of Sequatchee Valley. At " Crab Orchard House'* it 

10 
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ia interBected bj a gap, which fumisLes a pass for the Sparta and 
Kingston road, and, at the same time, exposes the Mountain Lime- 
stone, elevated by the fold above the general level of the Table-land. 

318. A few miles farther eouth-west there ia another break or de- 
preBaion, called Qrtasy Cove, which also expoees the limestone. 

319. Sut this is by no means the extent of this carious fold. The 
whole of Sequatehee Valley originated from it, and has been excavated 
along its summit. Most likely the strata of the Sequatchee portion, 
iriiich is greater and wider than that farther north, instead of forming 
a ridge like Crab Orchard, were rent open in a great longitudinal fis- 
sure, thus exposing the rocks to the denuding power of water, and 
csiginating the valley. 

320. The diagram below has been constructed to illustrate, among 
other things, the character of this fold, (indicated by the curved lines 
A, B, C, etc.,) and the relation that Sequatchee Valley (the deprestion 
between A and C) sustains to it 

MOTION Z&OX THB OVMSJBLAND, MIOBV UTLES KOBTS OI J&SCM, TO THB RABTISK 



(LtTiglh of SectioTt Ivm^ mUa; YtrUcal Scale about fivithotuaad feci to (AentcA.) 
N. W. 8. B. 



A tod C, Higli odgSB reBpeatively of the Cnmberluid and Walden'a Ridge, orerlook- 

i&g Seqnatohee Talle;, represented \>j the depreBuon batmen. C, N&rrow Tolte; at 

the Tsimeseee RItct; the seotioD aroases a few mileB aboTs Kelly's Ferry. E, Por- 

titm of the Walden's-Bldge and Ksoooon Range out off by the riTGr, eta. L, Lookout 

- Hotint^n. Depreuden betvefln E uid L, Valley of Lookoat CtmIc 

The formaUans eui be made out by reference to the table at the end of this chapter. 

nie nnbroken linea Tepresant the formations as they actually occor. The broken 
Bmb indiiaale the deration of the folds, and the BmDQnt of matter remoTed bj denor 
datfoQ. (J 319,) B, Summit of the restored Beqaatchee fold. I, I, GonTsrging lines, 
Indioating a seotion of the BnppoBed flasnre or rent. F, Bammit of another imaller fold, 
Vu dmadation of irbioh has formed the Yalley of Loakost Creak. 
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821. As the fold approaches Sequatchee "Valley from the north- 
east, it cnrrea a little eastward, and then coutiimes, in a straight 
cooTBe, to the Alabama line. It does not, however, stop here. 

822. Entering Alabama, and curving at the same time slightly weBt, 
it extends sonth-westvard for about one hundred miles, terminatlog 
finally, as it commenced, in the very bosom of the Coal Measures.* 

The portion in Alabama is much denuded, afibrdmg what may be 
regarded as the extension of Sequatchee Yalley.f 

823. Thus, finally. Crab Orchard Mountain, Grassy Cove, Se- 
quatchee Valley, and its Alabama extension, all belong to this alm(»t 
straight fold, nearly or quite two hundred miles long.J 

* This at least mnst be tlis oaao aucording to Prof. Taomej's Map of Atabuna, 1619. 

f The Tenneasee B.iter, breaking tbrongh the moDntsJns, Walden'a Kidge, eUs., 
(I 29,) into this long trough, jnet within the limiU of our State, and tTiming at the 
same tine aoath-westward, enters Alabama, and Sows along the denuded range for 
nearlj siitj miles, Khen it again tarns and escapes to the west. 

The stream irbioh flows through Seqaatohee, and which, too, bears its name, empties 
into the Tennessee, joBt before the latt«c riier leBres the State. 

X The following cnt, including also a section of the Swiss Jnra, taken from Sir 
Oharles LyeH'e exceUent Hannal of Elementarj Geology, will be naefol in illnatKtIiig 
aimilar foldings, and the structnre of certftin Talleja and ridges in East TeuBeseee. 

OOI Aim SECTION ILLDSTBATIMQ THK FOIDUrCI OF TBE B00E8, AHD TBB SncOnrBS 
Ot TSa TALI.ET8 A]fC KIVOBS IHSKBBY lOBMMD. 



a, t, c, d, s, Qteni rocky Uyen, or foimBtloni 
Mdi A, B, anifC. BotbB and Cue unbroken 
hM been bactnced ud denoded clong ita 11001 
•f elarfttloD. 

The BbTictore of Sequatchee Valley resemblea that of the trough A. The former 
Ttllej hae, however, been subjected to mnoh greater and deeper denndation, removing 
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324. The Elk Fork Half-foldj or Duloeation.-^lu going eastward 
across the Table-land, near the Kentucky line, the first indication' of ^ 
a disturbance met with occurs along ih^ Valley of 'the Elk Fqrk;, 9k) 
tributary of the Clear Fork of Cumberland. We have already spoken 
of this valley, in connection with the '^dyestone" iron ore it affords,-: 
(§ 74,) and we refer to it now as another example of the move-1 
ments to which the formations have been subjected. It commences 
abruptly at a point called ^^Elk Ciap,'' in the very midst of high moun-i 
tains, and about eleven miles, a few degrees north of west,, from 
Jacksboro'. From this point it runs north-eastward into Kentucky. * > 

325. The formations here have been elevated in a broken or half *, 
fold. Instead of rising up in a complete rounded arch, they have 
been fractured along the line of elevation, the eastern side alone rising 
up in the long bold Pine Mountain^ exposing at its base, in the upper 
half of the valley at least, the first four or five formations below the 
Coal Measures. The western side remains behind, presenting nothing 
in the valley but the horizontal sandstones and shales of the Coal 
Series. In this way the Dyestone Group and the Coal Measures have 
been brought in contact, along what we will call a line of dislocation, 

326. The valley is narrow. Its eastern side is well defined by the 
nearly straight Pine Mountain ; the western, on the other hand, has 
its horizontal rocks, cut into "spurs" by the tributaries of the Elk 
Fork. 

This valley is about in a line with the Crab Orchard and Sequatchee 
Fold, but forms no part of it, being entirely separated by a great 
area of horizontal rocks. 

327. The ^^Elk Grap'' referred to is a low "pass," connecting the 



entirely the part of the fold which projected aboTe the Table-land, and leaying the 
formations of its mountain sides horizontal, or nearly so. (Compare Section on page 
188 ) 

The.yalley between A and B has a geological structure yery different from that at 
C, being included and constituting the trough between two great folds. Many of our 
East Tennessee yaUeys haye been thus formed. A section of two of them, in Wasl^- 
ington, has been giyen on page 88, which may be compared with this ; many other ex- 
amples might be adduced. 
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: heads of two valleys, the one we have just described, and that of Cove 
.Creek. These valleys, thus originating at the same point, run off 
nearly at right angles to each other. The latter is very narrow, being 
a straight, deep. cut, scarcely entitled to the name of valley. It opens 
i below into the south-western end of Powell's Valley — a beautiful, nar- 
row limestone depression, which winds along the base of the moun- 
tain into Virginia.* 

I 328. The VaUey of Cove Creek has been formed by a dislocation, 
like that of the Elk Fork, but of much less magnitude. It has, too, on 
its north-eastern side, a sharp roof-like ridge, corresponding with Pine 
Mountain, but not as high, anil mostly made up of sandstones, highly 
inclined.^. This remarkable ridge, as it escapes from the narrow valley, 
curves around to the north-east, and. skirts the main mountain into 
Virginia.- Powell's Valley is thus cut off from the body of the Cum- 
berland, though running near and parallel with it. (See § 29.) 
t . 329. .The dislocation along the Elk Fork, extending, however, be- 
yond the mouth of this stream -into Kentucky, and that along Cove 
Creek/ cut: off from. the main Cumberland a great block or table, 
ftvera*ging more than twelve miles across,' and running lengthwise many 
miles north-eastward, beyond the State. (See the Map.) To the 
lateral movement of this great mass, due to the pressure of some vast 
power exerted from the east, is, most likely, to be attributed the frac- 
tures and dislocations of the rocks in the two valleys, as well as the 
upturning of the strata in the long Pine Mountain, etc. 
' 330. The Sequatchee Fold, and the broken or half-folds of the Elk 
Fork and of Cove Creek, are the only disturbances of that kind that 
we have observed within the area of the Table-land. ' 

The great bed -fJf mountains between the narrow valley of Cove 
Creek and the Emery River (see § 27) are composed of the horizontal 
strata of the Coal Measures, and appear to have effectually resisted 
the folding and dislocating power. 



* The valley of Cove Creek, and that of the Elk Fork, afford an excellent and truly 
wonderful cut through the Cumberland for a railroad, connecting East Tennessee with 
Kentucky. 
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831. The Eastern Bluff Slope of the Table4and.—T!kQ eastern 
elope and crest of the Cumberland Table-land is composed, generally, 
of the upturned edges of the formations. The strata are horizontal, 
back, but approaching the slope they curve more or less upwards— 
sometimes even becoming vertical — ^and form the sharp crest which so 
distinctly defines the Cumberland on the east."*" 

The sandstones of the Coal Measures generally form the upper part 
of the slope, while the Mountain Limestone, the Siliceous Group, the 
Black Slate, and the Dyestone Group — ^formations noticed in the next 
chapter — crop out along its base. 

Sometimes fragments of the Coal Measures are thrown over the 
crest, and lie along the slope, or horizontal in the Valley. Such 
fragments afibrd coal at several points in East Tennessee. 

332. In the northern part of the State, the crest formed by the 
upturned edges of the rocks is mostly detached from the horizontal 
strata of the mountain back by narrow valleys, forming the sharp 
ridges of which we have spoken. (§§ 29 and 328.) The portion of the 
Cove Creek Ridge skirting the mountain, west of PowelVs Valley, as 
well as the similar ridge which runs around the undisturbed mouhtain- 
bed farther south, are thus included. 

2dl. The Folding ^ Dislocation, and Denudation of the Formations in 
the Valley J and in the JJnaTca or Eastern Portion. 

333. Entering the Valley of Fast Tennessee, the foldings and 
dislocations become enormous, and occur in rapid succession. Within 
the Table-land they are few in number and Umited in extent ; but here 
they have determined the character of the entire Division. They 
have given direction and, in part, form to the hundreds of valleys and 
ridges which make up lis fluted area. 

We will not attempt to enumerate them. All we propose to do, at 
present, is to point out, in general terms, how they enter into th^ 



* Sections of the eastern slope of the Cumberland are seen at A, in the diagram 
on page 42, at E, in that on page 188, at B, on page 143, and on the Map. 
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Btractore of thia beaatafol valley, aDd, in connection intli it, that of 
the monntaiDB on both sidoB ; thus reviewing, in part, what has been 
already said in regard to the folds and disloeatiotis of the Comber- 
Isnd Table-land. 

834. The following general section, from' the Onmberl&nd to the 
Unaka, cutting directly across and through the Valley, will 0n8trate 
riie present arrangement of the formations, and the moTemeuts to 
which they have been Bubjected, 



T, A, B, Th« CamlMrltuid Uonntun, or T&ble-luil. At T, the fonnaliou we iMii- 

tDutal ; at A, they rise in a moderate fold, aa at Crab OTohard, (J 316 ;) kt B le k more 
kbmpt fold, nMch, by partial denndation, loaTea a creat like tbat of Walden'B ^dge, 
in the Bonthern part of Roane, eto., {j SSI.) U, Unaka Uonntun. 

The broken or tight portion of the section, ocoapjing the depreisioo, or the great 
valley betireen B and U, indicates the parts of the fonnationa washed away, or, in 
other wnds, remoTed bj denndation, after haTing been salyeeted to the uoTemente of 
which we are speaking. 

Indnding the dotted portiona, the foTmatians are represented ae the; were odginallj 
crowded up and oter to the north-west in great folds, etc., thereby cansing the strata, 
whioh compose them, to dip generally to the sonth-eset. 

At D, E, is a great fracture or slip, or what we haTe already termed a ditUcatitm vt 
the fonnatioDS. 

At H, L, ie a similar dislocation. 

The lines representing Uie formatioDS as they now crop oat in the Valley, are left 
unbroken. The law elexations within the depression are the Talley ridges, formed 
generally by sandstones, whioh more or less reust denadation. 

At is an outlier of the Dnaka Oronp, formed by a fold of the hard sandstones of 
Formation III. Between thia uid is a " Cove," formed by the partial lemOTal of 
the softer rocks originally occnpying the tronghs of a^oining folds. 

• Altboogh we term Uili idird, jot s real iMtloii, mndi 11^ II, «i«ptinK thM the dlilocstioDt an fti 
more namerom, Is prcoented bj the rbrm&tloDa tttna the Oomborlimd acrosa through th« aitrihtai port «f 
Bliai, Uelga, HcUlao, etc., lo the monateloa, separating at ttoa Norili CaroUas. 
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. 335. The feature most, conspicuously, illustrated by; this section is 
the vast folding of the formations. The ^folds- or great fluxures.thus 
formed are seen to differ, in magnitude: , those of the ) Table-land 
are moderate in elevation; those of the Valley and the Eastern 
Mountains are thrown up and over^ to the ^northrwest in enormous 
plaits.* : . " .5 

336. Another feature illustrated is the dislocation of the forma- 
tions. Two dislocations are introduced into > the section — ^ne'be- 
tween D and E, the other between H and L. In the first, the edge 
of a series of formations at D, broken off from the now depressed 
edge E, has been urged up and made to overlap the latter. The other 
has been similarly formed. 

337. The formations typified in this diagram were once, doubtless, 
horizontal^ and continuous over the whole Valley. (§ 298.) But by 
some amazing power, acting along a line parallel with our eastern 
border, and beyond it, they have been crowded to the north-west, re- 
lieving the immense lateral pressure, to which they have thus been 
subjected, by swelling up in great and long folds, or else, breaking 
along extended lines, slipping past and overlapping .each otherlf ' 

• 

338. Folds and dislocations thus formed, analogous to those the 
transverse sections of which we* have just seen in the diagram, their 
summits and edges now more or less cut away by the denuding power 
of water, make up almost entirely East Tennessee. J They occur in 



* (a) Sometimes^ in the eastern part of the VaUey, folds of low elevation, etc., also 
occur. This more especially happens in the lee of some mountain ridge, or in the bay 
formed by its termination, the sandstone fold constituting it running out. ' Witnin 
such areas the rocks have been protected from the fuU force of the pressure from the 
south-east. 

(b) In ftirther iUustration of this subject, refer to the sections on pages 33, 42, 
and the Map. V ^ 

(c) In addition to the greater fotds, multitudes of minor ones — ^which may oompara- 
tiyely be called wrmkUs — occur in the strata comprising the former. Thus the forma^ 
tions are often extensively and deeply corrugated as they rise up in the folds, etc. 
These wrinkles are not indicated in the sections. 

f This great pressure appears to have spent itself in the effects seen in the Se- 
quatohee and Elk Fork Valleys. 

{ It is necessary to observe that the folds in the diagram have been purposely made 
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long parallel lines, in some cases a hundred miles and more in length, 
and are often arranged in groups. 

339. Those of the Valley coming out 6f Georgia are at first limited 
in numher, and run north a few degrees east; hut advancing, they 
wheel, around more and more to the east, receiving, occasionally, as 
the Valley widens, additional interpolated groups, until finally they 
enter the Valley of Virginia.* (§ 22-24.) 

larger, in proportion to the length of the section, than they are in nature. We have 
done this, in o;rder to bring out the folded and dislocated character of the couAtrj 
more clearly. For the same reasons, the number of folds, etc., represented, have been 
made less than would be met with in crossing any part of East Tennessee. 
; * East Tennessee is but a small part of a long and extensire system of parallel 
mountains and valleys, reaching from Alabama to Vermont, and having features analo- 
gous to those we have been describing. This is the great Appalachian or " Endless 
Mountain'* system, including the Blue Bidge, the AUeghanies, etc. 

To Professor W. B. Bogers, and his brother, Professor H. D. Bogers, is due the 
credit of having first unfolded its geological structure. 

' The time when this elevation of great ridges took place was soon after the deposi- 
tion of the coal series, since aU the formations from it downwards have partaken of 
the movement, while those above, or more recent, have not. The latter often rest in 
horizontal or nearly horizontal strata, upon the upturned edges of the former. 

' The physical and geological characteristics of East Tennessee are now easily ac- 
counted for. 

1st. A striking one is the parallelism of valleys and ridges. (J 22.) The direction 
of these conforms to that of the folds and dislocations. The strata, thrown up edge- 
wise, and cropping out in bands of unequal hardness, have given direction to denuda- 
tion. Along the lines of rocks easily removed by water, such as blue limestones and 
soft shales, the valleys have been washed out ; but along those of sandstones, hard 
iglates,^ and fiinty limestones, ridges have been left. All the mountain ridges within 
the Valley are at least capped off with hard sandstones, which have protected the softer 
rocks below, and to which they owe their existence as ridges. 

2d. The occasional vertical position, and the more general dipping of the rocks to 
the south-east, is accounted for. By the crowding of the folds oyer to the north-west, 
and. the subsequent denudation of their summits, the strata have necessarily been left 
dipping, as we now find them.* It is, too, a necessary result of the overlapping of 
the formations, along the lines of fracture and dislocation, urged as they have been 
firom the south-east. A glance at the section will at once explain these characters. 
^ 3d. The frequent repetition of the same formation, or rather series of formations, 
seen in crossing East Tennessee, is accounted for. This, also, is a necessary result of 
the peculiar structure developed. In traversing the edges of the formations, from the 
south-east to the north-west, a very great variety of such series is observed. 

In the first place, crossing the denuded summit of &fold, we pass successively from 



' * When the summit of a fold is cut by the gorfifcce, the rocks on each side may dip in opposit* 
directions, etc., etc. . , 



/ 
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3d. Metamorphism. 

840. So far, we have spoken of the physical changes to which the 
formations have been subjected. 

There is, beside, another change, of a chemical nature, and aflFeclh 
ing the component parts of the rocks, which has taken place in the 
strata of the first two oldest Tennessee groups. These strata were 
once, most likely, common sandstones, conglomerates, slates, shales, 
etc. — ^mere indurated mechanical mixtures of sand and mud — ^like 
those of the other formations ; but through the action of heat, it may 
be, though retaining their stratified character, they have since as- 
sumed a different texture. The elements of the sand and mud have 
been converted into well-defined minerals, occurring generally in crys- 
talline grains, and changing very materially the aspect of the rocki 
which they compose. 

341. Such change ia called metamorphism, and rocks thus changed 
are said to be metamorphic* 



newer to older formations, until we reach the turning line, or axis ; then the order is 
reyersed. Representing the formations by their numbers, as giren in the table at the end 
of this chapter, and the axes of folds by a dot, the series generaUy thus passed OTer 
will be indicated by combinations like the foUowing: 9, 8, 7, 6, 6, 4, '4, 5, 6, 7, 8, 9; 
6, 5, 4,* 4, 5, 6, 7 ; 7, 6, 5,* 5, 6, 7, 8, etc., etc. The absence of corresponding numbers 
from one side in most of them, is in part due to the interference of dislocations. 

In crossing a trough, or concaye flexure between two folds, the order is likewise re- 
yersed, but the upper or newer formations are nearest the axis, as follows: 1, 2, 8, 4,* 

4, 8, 2; 4, 5, 6, -6, 6, 4, 3, etc., etc. 

If we trayerse a dislocation, 9, part or the whole of the series is repeated in the ^am* 
order or succession. Representing the line of displacement by a hyphen, 'Such series 
may be thus indicated: 7, 6, 6, 4,-7, 6, 6, 4; 9, 8, 7, 6, 6, 4,-6, 5, 4; 4, 3,-6, 7, 

5, 4, 8, etc., etc. Combinations of these dififerent classes, in great yariety, are pre- 
sented in nature. 

The section on page 42 will serye to illustrate what we haye said. Between A and 
G, we haye a denuded fold of low eleyation, the formations of which, commencing ai 
G, present the following series: 6, 6, 4, '4, 5, 6, 7, 8, 9, 10. Between H and G, there 
•re no less than three dislocations, exhibiting, commencing at H, the foUowing com- 
bined sets of series : 4,-9, 8, 7, 6, - 9, 8, 7, 6, 5, 4, - 6, 6, 4. Such is the arrangement 
of the formations obseryed in crossing this portion of Hancock and Claiborne. 

* Some of the most common metamorphic rocks are : 

Ist Oneiss, — This is a hard crystalline and more or less stratified rock, composed, 
generally, of three minerals, in yariable proportions, called by mineralogists quartz, 
feldspar, and mica. Sometimes another mineral, hornblende, replaces the mica, or it 



I 
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In our first formation this change is complete, and the rocks are 
truly metamorphic ; in the second, it is partial, many strata, and es- 
pecially the conglomerate, retaining in part their mechanical struc- 
ture. 

842. This concludes our brief and imperfect/sketch of the geologi- 
cal structure of Tennessee. We have been led to notice, and but par- 
tially notice, the extent and origin of the great groups which compose 
it, and the mighty movements and changes to which they have been 
and, in part, are subjected. 

There is no lack of " wonders" in the Geology of Tennessee, to . 
instruct and fill us with admiration. We need not go beyond her 
limits to find astounding evidences of th^ wisdom and omnipotent 
power of the Great Creator, who unceasingly controls and directs th* 
works of his hands. 

« My heart is awed within me, when I think 
Of the great miracle which stiU goes on 
In sUence ronnd me — the perpetual work 
Of Thy creation, finished, yet renewed 
For ever !** 

We close this chapter with a table of our geological formations as 
provisionally adopted for the purposes of the Survey. This classifica- 
tion is, however, in the main, natural, and will not admit of many 
changes. The table includes conspicuous examples or members of the 
formations, together with a column indicating the part or parts of the 
State in which the latter are developed, and another giving the names 
of equivalent groups, etc., used by geologists. 



■ L. 



superadded to it, constituting a syenitic gneiss, etc. We apply the term ffneissoid to 
rocks which are associated with and resemble gneiss. Granite is like gneiss in com- 
position, but differs in not being stratified. 

2d. Mica Slate. — This, as its name implies, is a slaty rook ; it is composed essen- 
tially of mica and quartz. 

8d. Homhlende Slate. — This is generaUy a black or dark gray slaty rock, composed 
of hornblende, with more or less feldspar and quartz. 

4th. Chlorite and Taleoee Slates. — These are often greenish (especially the former) 
slaty rocks, characterized respectiyely by soft minerals, called chlorite and talc, 

5th. Clay Slate. — This resembles indurated clay or shale, and often affords roofing- 
slate, etc., etc. 
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• CHAPTER VI. 

NOTICES OF THE GBOLOaiCAL FORMATIONS OF TENNESSEE. 

343. We had intended to give in this chapter more complete and 
systematic descriptions of our formations than is now subjoined, but 
our manuscript has already exceeded the length we had assigned it; 
and, in addition, the time allowed us for preparing the Report is now 
yery limited, and compels us to be brief.* 

344. The following notices, in;troductory to the more complete de- 
scriptions, is but little more than an expansion of the table given at 
the close of the last chapter. 



SECTION I. 

MBTAMORPHIO ROCKS. f 

345. The first two of our formations, commencing with the oldest, 
may be included under this head. The first has a well-marked metar 
morphic character ; the second is semi-metamorphic. 



* The maldng oat of the formations, and their clear presentation, constitute ih» 
foundation, and the only foundation, of a thorough and practical geological surrey. — 
(22 7 and 13.) With a view to this faot, the arrangement we shall adopt in our next Report 
will be yery different from that necessarily foUowed'in this. The formations themselres 
will be made throughout the basis of classification. The description of each one, aa far 
as made out, will constitute the subject of a chapter. This description will refer to ths 
SKtent and range of the formation: its lithologieal characters: its physieal features: its 
paloeontology : its useful ores, minerals^ and rocky products : its agricultural characters^ 
etc. ; each subdiyision, perhaps, consdtuting the subject of a distinct section. 

f For the definition of metamorphism, metamorphic, etc., see paragraphs 840 and 
141. 
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(Ist.) Formation L — The Mica Slate Group, 

346. The line separating us from North Carolina coincides nearly 
with that which separates the strata of this group — the true Mica 
Slates and Crneissoid Hocks (§ 341) — ^from those of Formation 11. 
They reach over, however, and constitute several areas of considerable 
extent in Tennessee, which are indicated upon the map.* 

Of these, the Ducktown area, (§ 98,) and the greater one in Washr 
ington. Carter and Johnson, are the most extensive and important. 
In the former, mica slates prevail ; in the latter, gneissoid rocks — 
many of them syenitic — ^with occasionally mica slates. (See also 
§§ 106 and 118.) 

347. Valuable products are and may be furnished by this forma- 
tion.t (See §§ 61, 107-112, 117, 118, and 268.) 

(2d.) Formation II, — The Ocoee Conglomerates and Slates. 

348. The rocks of this formation are grandly exposed along the 
narrows of the Ocoee, and hence the name of the group. (See §§ lOB 
and 99.) It is a very heavy formation, many thousand feet in thick- 
ness, and constitutes most of the mountain parts of Polk, Monroe, 
Blount, Sevier, and Cocke. (See Map.) 

North of the French Broad it is by no means as abundant. Nar- 
row bands, comparatively, are occasionally met with, but the sand- 
stones of Formation III., and the rocks of the Mica Slate Group, con- 
•titute mostly the northern mountain ranges. 

349. The rocks of this group are coarse, gray conglomerates and 
talcose, chlorite and clay slates, all repeatedly interstratified, and 
generally dipping at a high angle to the south-east. The conglomerate 
abounds in quartz and feldspar pebbles ; occasionally it is sandstone. 

* In addition to the metamorphic rocka along the line, there is a very curious and 
narrow strip of soft talcose and micaceous slate, affording steatite, chlorite, and fine 
erjstals of magnetite, in Claiborne and Campbell, near Clinch Biver. This strip lies in 
the Une of a great dislocation, aixd separates Formations VII. and VIII. from Forma- 
tipttlV. 

f Hot physical and agricultural featwresy see note on page 153. 
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The slates .are generally greenish; though dark purplish clay slates 
are met with ; . the talcose and chlorite varieties mostly prevail. . ^ 

At some points the slates have a fine semi-micaceous character 
approaching mica slate, (§ 144,) and now and then extensive tracts are 
found without the alternate bands of conglomerate. . 

In some regions strips of slaty limestone and breccia marble (§ 216) 
— ^belonging, perhaps, to the lower part of Formation , IV. — are in- 
volved in the foldings of the slates and conglomerates of this great, 
group. 

350. The products of this formation are of much interest.* (Se« 
§§135-144 ; "119 ; 243-246; 269-272, etc.) 



SECTIONII. 

THE CAMBRIAN SYSTEM. 

351. We use the term Cambrianf ^roveWowaffy, to unite our first 
two fossil-bearing formations. Formation IV. appears to have cha- 
racters which separate it from that immediately above, but whether 
sufficiently to justify the placing of it in a distinct system is doubt- 
ful. For the present, however, this arrangement suits our purposes. 

{1st.) Formation III. — The Chilhowee Sandstones and Shqles. 

352. This is a great group of dark gray micaceous, sandy shales 
and sandstones, and grayish-white quartzose layers, altogether several 
thousand feet in thickifess. 

It is the characteristic formation of the outliers, and the extreme 
western ranges of the Unaka Bed of Mountains. J (See §§ 18, 19, and 

* V or physical and agricultural features, refer to note on page 158. 

-j- This term, Cambrian or Cumbrian, is used more or less by EngUsh geologists to 
designate the oldest fossUiferous strata developed in Cumberland, etc. 

X It does not, however, always occur in its place, being absent by dislocation. 

Of many reaUy grand sections of these rocks exposed along some of the rivers 
which cut the XTnaka bed, (J 18,) none is more so than that exhibited on the French 
Broad, commencing at the '* Painted Bock," on the line, and extending a mile or two 
down the river. 



CAMBRIAN STSTBM. 153 

Map.) Chilhowee Mountain, in Sevier and Blount, is composed of 
these rocks, and gives name to the group.* 

858. Near the upper part of the formation, more or less in all the 
Unaka counties, heavy beds of grayish-white quartzose sandstone 
occur, which are generally freely pierced by the peculiar rod-like fossilf 
[Scolithu% linearis) of the New York Potsdam Sandstone. 

• 

(2d.) Formation IV. — The Magnesian Limestone and Shale Ghroup. 

854. This extensive formation — several thousand feet in thickness 
— pervades the greater part of the Valley of East Tennessee. It is a 
great series of sandstones, shales, and calcareous strata, but contain- 
ing throughout more or less magnesian limestone. 

355. It consists of three member|^ or subordinate groups, as follows : 

1. The Sandstone Member, — This — the lowest snb-groap, many hundred feet in thiolk> 
nese — is made up mostly of brownish-red, sometimes pale greenish, smooth fine 
thin sandstones, abounding in fucoidal remains, :|: and occasionally approaching 
slate in character. The lower part of these thin sandstones, or slates, generaUy 
inclndes heavier layers of gray and variously colored sandstones, some of which 
are dark, others lighter with green points ; some, too, fine-grained, others coarse 
and gritty. Occasionally, bands of dark gray magnesian limestone, and at some 
points calcareous slates, occur interstratified with the sandy layers. The hurd 
sandstones of this member form many sharp, straight, roof-like, or <<comby" 
ridffet in East Tenenssee. 

* The physical and agricultural features of the first three formations may be con- 
sidered together. 

They are preeminently the formations of the eastern mountains. (J 18.) The hard 
rocks of all of them form bold ridges ; some of the softer slates have been hollowed 
out in shallow basins and troughs, which nevertheless are generaUy high above the 
TaUey of East Tennessee, (gj 98, 188, 144, etc.) 

Formation III., in general, forms the outliers, by running up through the calcareous, 
rocks and shales once resting horizontally upon it, and thus cuts off the limestone 
coves from the greater Valley to the west. 

Some of the mountain ranges are very rough, but generally they are rounded, 
ooK/ered with open woods, and often have gently rolling summits, which afford good 
soil, and are well adapted for exceUent highland pasture-grounds. (See J 20.) 

Herds of cattle, mules, horses, etc., by thousands, ^re already kept and fattened 
upon them. Such animals delight in the freedom and rich food of these regions, and 
require but little attention beyond that of an occasional *' salting.** 

f Specimens of this fossil, occurring as long straight sandstone rods, from one- 
eighth to three-eighths of an inch in diameter, may be found abundantly in the vicinity 
of Montvale Springs. , 

X Or remains of sea-weeds. 

11 
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2. Th& Shale Member. — ^Thift is a heavy sab-group^many hundred feet thick^-of 

brownish-red, greenish, and buff, or variegated soft slates or shales. It often 
contains seams and beds of blue ooUtie limestone, abounding in the remains of 
JVilobitee,* At some points the shales themselyes furnish Trilohites, as well as 
LmffiUcd.f This member occupies numerous valleys, many of them rich and fer- 
tile, in East Tennessee. Its superior part, interstratified with the blue oolitic and 
TrUobiU limestone, gradually runs into the upper and following division. 

3. The Limestone Member. — This, too, is a heavy sub-group — perhaps not less than a 

thousand feet in thickness. It is generally heavy-bedded limestone throughout ; 
the lower part is blue, often oolitic, and frequently striped with argillaceous seams ; 
the middle strata are usually dark gray, more or less sparry, and ma^iesian ; the 
upper, gray eherty and likewise magnesian. Such at least is its typical character; 
at some points these subdivisions are not easily reoogDized. Enoxville is mostly 
located on the upper portion, and interesting sections are exposed within the 
limits of the city. Many of the rounded eherty ridges of East Tennessee are com- 
posed of the same roeks. 

356. We have had already frequent occasion to refer to the useful 
products of this formation. (See 4§ 59, 65,t 69, 122, 130, 213, 214, 
263, etc.) 

SEOTIONIII. 

THE SILUEIAW AND DEVONIAN SYSTEMS. 

357. The strata included in this section — all of which are fossil- 
bearing — are mostly limestones and calcareous shales. The series in- 
eludes, in addition, the dyestone iron ore, and a well-defined stratum 
of gray sandstone. 

(1*^.) Formation V. — The Central Limestone and Shale Ghroup. 

358. The rocks of this formation belong to the Lower Sihirian% 
system of geologists. 

* An extinct family of marine animals, in some respects allied to crabs, lobsters, etc. 

f A genus of small, thin, and often tongue-shaped sea-shells. 

X We have recently been informed that there is an old forge in Knox. It has, how- 
ever, done little or nothing within several yes^s past, and is not included in the 
table of forges. 

2 This term has been derived from Silures, the name of a tribe of ancient Britons. 
The rocks, which occupy the region formerly inhabited by them, when first made out, 
were grouped together in a system which, in consequence of historical associationi^ 
was called Silurian, Our Formation V. occupies a corresponding place in the geologi- 
cal series, and hence must be referred to the same system. 



SILURIAN AlfD DETONIAN SYSTEMS. t!&& 

The entire area withm the Centrdl Basin of Middle Tennessee (see 
§§ 85, 36, and Map) is occupied by nearly horizontal strata of hltie 
ttTnentoneSj in all, perhaps, from 800 to 900 feet in thickness,"*" which 
belong to this formation. 

They are ea^y divided into two nearly equal members, which we 
have called, respectively, commencing with the lower, the Stones 
River and Nashville sub-groups. 

X The Stones Rivety or lower member^ is a series of blue and doye-eolored limestones, 
more or less oberty, not generally as argiUaceons as those of the saoceeding mem- 
ber, and often remaining. thiclE-bedded when weathered^ it contains, howeyer, 
seyeral thin-bedded sirgillaceous divisions. 

2. The Naskville dkmber is blue argillaoeoos^ more or less-saady, compact, andi highly 
fossiliferoos limestone, weathering, generally, into thin-bedded romgh layws, often 
separated by seams of shaly matter. 

The marble of Franklin (22 192, 200) is a local stratum^ in the topmost port of 
this member. 

359. These two sub-groups are distinctly separated by fossiliferous 
characters. The first is equivalent, generally, to the Black River 
Groups and Lower Trenton, and the second to the Hudson River 
Group^. Utica Slate, and ITppeiv Trenton, of New York. 

360. In the eastern portion of the Valley of Mast Termessee^ the. 
corresponding rocks- swell out to double, or perhaps to more than dou^ 
ble the thickness they have in the Central Basin* 

Here, too, they may be divided, generally, into two sub-groups, of 
which the Stones River and Nashville are the westSrn extensions. 

1. The Lower Sub-group — ^fire or six hundred feet thick — is a bed of blue, often knotty 

or ^mmoxe^ limestone, oentaintag many fbssU shells of species {Maehtrea nutgnay 
Orthis defleeta,\ etc.,) identical with those found in the Stones Eiyer sub-group. This 
division following Formation IV., is often, in its lower part, interstratified with the 
gray magneeiaa lllneetone. 

2. The Upper Sub-group is mostly a vast, bed of calcareous, and more or less sandy 

shales. These are dereloped on a great scale in the Bay's Mountain Ridges. 
24.) They inolude, occasionally, thin layers of sandstone, and are generally 



* See, also, *< Silurian Basin of Middle Tennessee." — ^American Journal of Science 
and Arts, vol. zii., 2d series. 

The thickness of these rocks is giren, in that papery at about five hundred feet, 
ffince it was mritten, other lower beds, etc., have been diBcoyered. 

f The so-called Leptama defleeta is a true OrtkU, and characteristic of the loww* 
member of our Lower Silurian rocks. 
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bigU J caleareons, luning s sky-bfau, rarelj s dirk-gnj oolor, and wemthering to 
ft sandy gray or jellowiah-graj, or, when more argiUaceonSy to a buff anrfaoe. 
The lower portioDy especially in SnlUYan and Greene, affords Une dark, or eren 
black, argiUaeeons slial^ which form long and fireqoently isolated '< slate ridgee." 
The topmost portion in Hawkins is often reddish. 

A great band of these calcareons shales extends from the group of mountains 
mentioned abore, down through Jefferson, Serier, Blonnt, etc., becoming, how- 
erer, less important in its sonthern extension. 

The most characteristie/oMtZf are the linear serrated corals, called Grapiolitida 
by geologists. They occur (both GraptoUtes and D^^loj^jmu) nearly at all points. 

Among the shaly strata of this snb-gronp, especially in its lower portion, are 
sereral extensiTC mUrpolaUd beds, which haTO their maximum derelopment in 
different parts of East Tennessee. The most important are the following : 

(a) The ffray marUe, already spoken of, ({ 209, etc.,) which lies at the base of 
the sub-gronp. 

(b) The variegated marble, of which, too, we haTO spoken. ({{ 195, 197, 199, etc.) 
(e) A dark gray, Tery femtgitums sandy limestone, with a red stredkj*^ and 

weathering into red ferrnginous sandy and often porous masses. This bed, some> 
times represented by many parallel ranges, commencing in Jefferson and Knox, 
extends to the Hiwassee, in the south-eastern part of McMinn. It is heavily 
deyeloped in Blount, Monroe, and McMinn, forming the red sandy " knobs" of 
those counties. 

These beds are separated by shales, etc. Hereafter we shall present complete 
sections of them. 

861. Passing westward, tho shales of the upper sub-group rapidly 
ran into thin-bedded, argillaoeous limestones, which, in the narrow 
yallejs of the weitem portion of the VaUey of East TennesaeCy are 
much like those of the Nashville s^ies. 



(2d.) Formation VI. — The Dyestone and Chray Limestone Grroup. 

362. This is d^ protean group, provisionallj adopted to include sev- 
eral distinct formations. We apply in part the term dyeatone to it, 
on account of the presence of this interesting iron ore among the 
strata of one of its divisions. (§ 67.) Its rocks belong to both the 
Upper Silurian and Devonianf systems of geologists. 

863. In East Tennessee it is a group of aandstoneSy calcareous 



* Bed when scratched or pulverized. 

t The term Devonian, like Silurian, is of English origin. Characteristic rocks of 
this system are well developed, and were early studied, in South Devon, England, and 
hence the name. 
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«Aa/e«, including dyestone^ and some limestone; in Middle and West 
Tennessee, it is almost entirely limestone. 

In the former Division, the following sub-groups occur : 

The Clinch Mountain Sandstone. — This, seyeral hundred feet in thickness, is a light' 
gray, generally thick^bedded sandstone, abonndlog at many points in fueoids. It 
sometimes affords layers of conglomerate, the pebbles like small peas in size. The 
upper part at some points, in Hancock especially, is red and highly /erru^tnot». 

This sandstone is the gvehi protecting rock of many high ridges in northern East 
Tennessee ; it caps, and, in most cases, rests against the sonth-eastem side ot the 
Bay's Mountain ridges, the DeTil's Nose, etc., in Hawkins, Clinch Mountain, New- 
man's Ridge, Powell's Mountain, etc. (See J 24, and note, page 145.) 

Its greatest doTelopment is perhaps in Clinch Mountain. In. southern East 
Tennessee, it is unimportant, and rarely seen. 
2. Shalesj thin fine Sandstones, and Iron Ore, — This member, two or three hundred feet 
thick at some points, is composed of Tariegated shales, often calcareous, and in- 
cluding thin layers of brown and gray fine sandstones, often beautifully ripple- 
marked. ' 

The dyestone is imbedded in the shales, and generally occurs in one or two 
layers, etc. (See also {§ 67-75.) All these strata contain organic remains. ''^^ 
S. SneedviUe Limestone. — At SneedyiUe, and seyeral other points in Hancock and Clai- 
borne, a band of gray limestone, which perhaps will be found to be from one to 
two hundred feet in thickness, rests upon the last member. It occasionally affords 
interesting beds of fossil corals, f 

364. In Middle and West Tennessee^ this formation is almost 
wholly gray, or bluish-gray, limestone. Some of its strata are blue, 
others reddish, and many of them argillaceous. 

It is wanting along the eastern slope of the Central Basin, but 
appears again along its western and north-western sides, (See note, 
page 132.) It is here generally less than fifty feet in thickness, 
though sometimes more. Going westward, it thickens rapidly, and, 
becoming several hundred feet thick in Hardin, Decatur, etc., occupies 
the valley of the Tennessee m those counties. 

365. Its lowest member is the hydraulic limestone of which we have 
spoken.J (See § 259.) It afibrds, too, the marble of Henry, Benton, 
•tc, (See §§ 191 and 200.) 

* We haye obsenred Crinoids, Trilobites, Orthoeerata, etc., etc Strophomma dtpressa 
has been seen, and Bryozoa abound in the dyestone. 

f Among these corals are Favorites, Halysites catenulatus, or the ''chain-coral,' 
formerly called Catenipora eseharoides, etc. 

X This bed may possibly belong to formation V. 
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Moat of its strata are well charged with fossils, respectiyely of 
Upper Silurian and Devonian l^es. 



SECTION IV. 

THE CARBONIFEROUS SYSTEM. 

366. The gronp of formations included in this section constitute 
the Carboniferous System of Tennessee, so called from the fact that 
ane of them is the great repository of our stone coal.* 

(1«^.) Formation VII. — The Blaeh Slate. 

367. We have had frequent occasion to refer to this remarkable for- 
mation. It is a brownish-black slate, often pyritiferous and bituminous. 

Its average thickness in Tennessee does not reach one hundred feet* 
In' northern East Tennessee it swells out to more than this; toward 
the west and south-west, however, it gradually grows thinner.f In 
Wayne and Hardin it is sometimes but two or three feet thick, and is in 
part replaced by a dark gray more or less bituminous sandstone, from 
five to twelve feet in thickness. 

It aflFords, at many points, fossil Ifingulce. (See note, page 154.) 
We have also seen specimens of a Ohonetes in it. 

(See also, in addition, §§ 9, 242, 252, 294.) 

* There is some doubt as to whether the first of the groap — the Black Slate — ^is 
Oarboniferoiis or Deroxdan. 

f We are under especial obligations to Mr. William Echols Hollowell, of Himt8yille» 
Alabama, for much yaluable information in regard to the geology of Jackson, Madison, 
tad Limestone counties, Alabama. We regret that our limits will not permit ns to 
introduce all the facts with which he has furnished us, so for at least as they bear 
upon the geology of Tennessee. 

Among other sections, the following is one taken by Mr. Hollowdl on Hester's 
Greek, in Madison ccunty, near the Tennessee line. 

(a) SUceoQa group. 

(h) Black Slate; upper part containing much pyrites; lower part abounding in LinguUs. Thickneas, 

twenty feet. 
'(e) Mottled pink limestone, containing pyrites — eight feet. 

(d) DoTe-eolored shale— twelve feet. 

(e) Blue limestone, very fossiliferous in the bed of thecre^^— «iz fttt. 
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(2d.) -Formation VIIL — The SUiceous Group. 

368. In JEast Tennessee^ east of the Cumberland, this formation is 
mostly sandy shales and sandstone, generally thin-bedded, and some- 
times affording flagging materials, altogether many hundred feet in 
thickness. Ranges of it occur in Blount, etc., near and in front of 
Ohilhowee,'*' in Grainger and Hawkins, east of Clinch Mountain, and 
6<mstituting, in part, Stone Mountain, etc. 

Passing westward, the formation loses more and more its sandstone 
character. 

369. In Middle Tennessee it is generally a light-blue, fine-grained, 
heavy-bedded, (occasionally shaly,) rock, from two to three hundred 
feet in thickness, constituted of a heavy siliceous skeleton, charged 
more or less with calcareous matter, and containing layers of horn- 
stone or flint. It is generally dotted with siliceous — sometimes calca- 
reous concretions — and at several points affords fine geodes of quartz. 
It weathers into a yellowish — sometimes bluish — sandy shale. South* 
ward, it becomes more calcareous, and often contains beds of cherty 
limestone. 

370. Intercalated and interesting beds of grayish-white crinoidc^ 
limestone occur, generally among the lower strata, at many points 
throughout Middle Tennessee. 

It is the topmost group of the escarpment, all around the Oentraf 
Basin, and forms the characteristic flinty ". barrens.*' (§ 34.) Along 
the Tennessee River, west, it is also the uppermost rock of the hills, 
back from the river, etc.f 

Large Spirifers^ Productiy Orinoidsj and many other Carboniferous 
fossils, are often seen in it. 

* An interesting seetion of roekB is exposed in the yicinity of Montvale Springs. 
Starting from Chilhowee, we have, first, the sandstone of Formation III. ; (se^ 
page 152;) then foUows a band of Carboniferous, or Mountain limestones, containing 
characteristic fossils ; then the shales and sandstones of the Silieeous Qroup ; then the 
Black Slate, etc. i 

It will not be surprising if limited patches of the Coal Measures be found near Chii* 
howee. It is possible, too, that beds of gypsum may be found in this range of Cait- 
boniferous rocks. i 

f A friend, whom we highly esteem, both for his excellent social qualities and his 



160 



GEOLOGY OF TENNESSEB. 



(3d.) FoTTnation IX. — The Mountain Limestone. 

371. This formation is mostly a great series of blue and light-blue, 
thick-bedded, and, in great part, oolitic limestones, between ten and 
twelve hundred feet in thickness. It constitutes the base of the Cum- 
berland Table-land, (§ 26,) and, excepting a few points on the East 
Tennessee side, crops out all along the lower part of its escarpments 
on both sides. It appears on both sides of Sequatchee Valley, forms 
the base of Pine Mountain of the Elk Fork, (§ 325,) etc. 

Its greatest presentation is along the western escarpment, from 



scientific attaiDments, Professor Thomas P. Hatch, of Lagrange College, at Florence, 
Alabama, has furnished us with much valuable information in regard to that part of 
Alabama included between the Tennessee and Elk rivers and the Tennessee line. Pro- 
fessor H. has made a reconnoissance of this whole region. 

The Siliceous Group, as we term it, is found to perrade almost the entire area, the 
strata dipping gently south and west. In the middle and eastern portion of the northern 
half of the region, two or three of the lowdr groups are generally brought up and 
exposed in the narrow yalleys of the Elk and other streams which cross the Tennessee 
line. The following is a general section of the strata, etc., of this part of Alabama, 
made out by Professor Hatch. 



rOBMATIONS. 


THICKNBSS 
IN FEET. 


CHASACTEB OF STRATA, ETC. 


XI 11. 


? 


(a) Beds of ferrnginoas coarse conglomerate and graTel, oTwlying 
the other formations in the western part of Lauderdale. 


Till. 


2C3 


(b) A reddish and yellowish earthy and siliceous rock; same, per- 
haps, as c, but weattiered. Best developed in the southern part of 
Lauderdale, etc. Thickness about twenty-five feet. 

(c) A bluish, highly siliceous or flinty rock, more or less calcare* 
ous — sixty feet. 

(d) Bluish siliceous shale— eight feet 

(e) A heavy bed of gray crinoidal limestone, containing occasion- 
aUy thin seams or patches of flint— one hundred and ten ftet. 


VIL 


6to8 


(/) Black bituminous slate, interstiatifled with sandstoae, both 
affording Ltngula. 


YL 


58 


(jg) Bluish gray calcareous sandstone— eight feet. 
(A) Gray limestone-%fifty feet. 


V. 




. (t) Dark blue argillaceous limestone in the beds of the Elk and 
several creeks crossing the Tennessee line. 
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Srhich the lower strata spread out, generally some distance over the 
Highland Rim.* (See § 31-34, and Map.) 

372. Its lower strata are cherty limestone, yielding a reddish soil. 
Its topmost strata mostly are highly argillaceous limestones, weather- 
ing into variegated shales. Near its middle, all along the western 
slope of the Cumberland, from Kentucky to Alabama, is a band of 
sandstone from fifty to a hundred feet in thickness. 

It abounds in carboniferous fossils. JPentremites (florealis hnippri- 
formts) are found almost throughout its entire thickness. 

(4fA.) Formation X, — The Coal Measures. 

373. The Ooal Measures consist of alternating beds of sandy con- 
glomerates, sandstones, shales, and coal. There are, in addition, two 
or three local thin and unimportant beds of limestone. 

This group constitutes the upper portion of the Cumberland Table- 
land. 

We have already had frequent occasion to refer to it, and will at 
present add nothing more. (See §§ 26-34 ; 160-178 ; 290 ; 313, etc.) 



SECTION V. 

THE CRETACEOUS SYSTEM. 



374. The strata referred to this system are confined exclusively to 
West Tennessee, and are included in the formation below, the range 
and extent of which are approximatively given upon the Map. (See 
|§ 296, 298, 803, and 304.) 



* Isolated bands of this limestone occur in Monroe, near Chilhowee^ (see note on 
page 169,) in Hawkins, east of Clinch Mountain, and separated from it \>j the Black 
Slate and Siliceous Group, in Hancock, east of Sneedville, and in Newman's Ridge, in 
Bradley and Hamilton, east of White Oak Mountain. It constitutes the base of Look- 
out Mountain, and the other outliers of the Cumberland. 

Extensive patches occur in Montgomery and Dickson, and on the Highlands of Hick- 
man, Wayne, Lawrence, etc. ({ 87.) 
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Formation XI. — The Orange Sand Group. 

376. TMs is a heavy group of sands and clays, generally but little 
indurated, and including a bed of "green-sand." It is apparently 
divisible into the following members, commencing with the lowest : — 

1. A aeries of gra^sh-^bite and yellowish sands and laminated olays, containing «ften 

seams of lignite and half-carbonized woody matter — ^from one to two, hundred feet' 
exposed at << Chalk Bluff/' in Hardin. 

2. Qrem-sand, of which we haye spoken. (See g^ 221->^228.) 

3. A series y several hundred feet thick, of heayy beds of orange, yellow, and white 

sands, interstratified with laminated clays, which are dark when wet, but some- 
times become gray and loamy when dry and exposed. Beds of white potter's clay 
occasionally occur. 

Most of the high points are capped off with red ferruginous sandstone. This 
member coyers the greater part of the District. (See 2 38.) 

376. We have many facts bearing upon the geology and agricul- 
tural features of this interesting formation, which, being necessarily 
deferred, will be incorporated with th« results of future observations in 
our next report, 

/ ■' ■ 

^'' SECTION VI. 
TERTIARY AND POST-TERTIARY (OR QUARTERNARY) SYSTEMS. 

377. This section includes the remaining and mostly superficial 
formations of Tennessee. It is a group of clays, beds of lignite, sands, 
loam, gravel, alluvial deposits, soils, etc., to which, for many reasons, 
great interest is attached. During the time of the deposition of some 
of these upper strata, the Megalonyx, and the great Mastodon and 
Mammoth, the remains of which are now found at many points, 
flourished in the Valley of the Mississippi. 

(1«^.) Formation XII. — The Lignite Ghroup — {Tertiary?) 

378. For the present we have included certain strata, and among 
them the lignite series of the Mississippi Bluff, (see section, page 102,) 
in this group. 




TERTIARY AND POffT-TER T I AR Y SYSTEMS. 168 

It is most Kkely that our future observations will lead us to include 
the latter series in the superior formation, and perhaps to unite all the 
strata of the BluflF in a single group. 

We have, in fact, not as yet met with any characteristic Tertiary 
strata. There appears to be a great gap between the BluflF series and 
the Cretaceous formation. Our attention will be directed particularly 
to such intermediate beds as may ezist.* 

(2<i.) Formation XIIL—The Bluff and Drift Series— {PoBt- 

Tertiary/.) 

379. We include in this group the upper part of the Mississippi 
BluflF, and many superficial gravel-beds in the State, the origin of 
which cannot be referred to any existing cause. The following are 
the most important members : — 

1. The Middle Fart of the Mississippi Blaff, composed of gravel, sands, and clays. 

See ** Gravel Saries'' in the section on page 102. 

As we have already said, the ** lignite series" ought perhaps to be associated 
with this. 

2. The Loam Beds, or Bed, or the upper part of the Mississippi Bluff. This is a most 

interesting stratum of light-yellowish ashen earth or loam. 8ee section on page 
102 and paragraph 39. We have not had, as yet, an opportunity of ascertaining 
its average thickness. It is less, perhaps, than one hundred feet. 

3. The Superficial Gravel-beds of Wayne, Hardin, and adjoining counties. Beds of 

coarse and often ferruginous gravel, or conglomerate, are frequently found in 
these counties overlying the other formations. 

4. Beds of Gravel and large pebbles are frequently met with on elevated hills, far 

above high-water mark, along several of the East Tennessee rivers, especially 
those which break through the Unaka Group. These beds are found frequently 
several miles from the rivers, and thirty or fifty from the Unaka Mountains. The 
pebbles are often quartzose and occasionally contain the rod-like fossil (SeolithiM 
linearis) of which we have spoken. (J 353.) 



* In paragraph 305, we have spoken of the elevation of the land, and the retiring 
of the sea-arm, from which were deposited the Cretaceous strata, (and it may be some 
Eocene beds,) as if they had taken place uniformly without depressions, etc. It is, 
however, necessary to observe that the strata of the Bluff Series, etc., may not be con- 
formable to those of Cretaceous age ; in which case there might h^ve been first an ele- 
vation, followed by the complete retiring of the sea, and afterwards a depression, fol- 
lowed by the lake-like expansion of the Mississippi^ etc., or there might have been a 
series of such elevations, depressions,' etc. 
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(8d.) Formation XIV. — The AUuvial^erieB — {Post-Tertiary.) 

380. This group, finally, includes all stratified beds of alluvial 
matter, sands, gravel, clays, etc., which have been formed by existing 
causes — ^mostly by our rivers. 

The Mississippi bottoms (see page 30) afford by far the largest area 
of an alluvial, or rather series of alluvial deposits, in the State. (§ 308.) 
Next to those of the Mississippi, the bottoms of the Tennessee River, 
west, cover, in the aggregate, the largest area. But we cannot \ 

specify further. Nearly all our rivers furnish deposits referable to 
this group. 
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